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Superficial "Burns" of Skin and Eyes 

from Scattered Cathode Rays^ 

LAURENCE L. ROBBINS, M.D., JOSEPH C. AUB, M.D., OLIVER COPE, M.D., DAVID G. COGAN, M.D., 
JOHN L. LANGOHR, M.D., R. W. CLOUD, M.S., and OLIVER E. MERRILL, B.E.E. 

Boston, Mass. 


T >he present report is concerned with 
varying degrees of injury received by 
six ^len in the Department of Radiology 
at the Massachusetts General Hospital as 
a result of a few seconds’ exposure to 
scattered electrons from a 1,200-kv. elec- 
trostatic generator. The main purpose in 
presenting this report is to prevent a repe- 
tition of that experience. It seems im- 
portant also to emphasize the dangers 
inherent in scattered as well as in direct 
cathode rays, in order that the recurrent 
enthusiasm for their therapeutic possibil- 
ities may not be permitted to overshadow 
their possible harmful effects. 

Reports of serious radiation injury to 
persons working with roentgen-ray genera- 
tors are uncommon at the present time, 
although in the early days of roentgenology 
such reports were common. Those trained 
in the use of the roentgen ray have a defi- 
nite respect for its latent injurious effects, 
and it is to be noted that relatively few 
radiation injuries are seen in this group. 
Most of the injuries which have occurred 
have been due to lack of training. In ret- 


rospect, therefore, the question arose as 
to whether an accident such as occurred 
in this hospital is excusable, whether all 
the possible dangers associated with cath- 
ode rays should have been appreciated 
by at least the senior members of the 
group. The effect of exposure to cathode 
rays in the direct beam was of course 
known (9, 10), but the effect of scattered 
cathode rays was not understood. The 
scattering was thought to be similar to 
the fluorescence of ionized air which is 
visible beneath the cathode ray port in a 
dark room (Fig. 1). Subsequent careful 
review of the medical literature has failed 
to reveal any reports of injuries due to 
scattered cathode rays. Numerous arti- 
cles have dealt with the physical and the 
biologic aspects of these rays, a few with 
their use in the treatment of certain skin 
diseases, but only a rare publication has 
mentioned accidental injury due to them. 

Jacobsen and Waddell (7) found that 
the effects of cathode rays on the skin of 
the rat were similar to those of roentgen 
rays, and that actually the effect of the 


I Fr^ the Departments of Radiology and Surgery, Massachusetts General Hospital, the Medical Laboratorie= 
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the Howe Laboratory of Ophthalmology. Harvard University Medical School and Massachusetts Eve and Ear 
Infirmary, and the Massachusetts Institute of Technology. Accepted for publication in June 1945 
. PubhcaUon of this paper was made possible in part by a grant from the Ella Sachs Plotz Foundation Thic 
IS Publication No. 612 of the Cancer Commission of Harvard University. 
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Fig. 1 . Photograph of the fluorescence of ionized 
air produced by a 3,000-kv. electrostatic generator. 
(The machine in use at this hospital is a 1,200-kv. 
generator.) 

roentgen rays was due to cathode rays 
which originated in the tissues. Jacobsen 
(6) later confirmed these observations by 
experiments on the skin and testis of the 
white rat. Brasch (2) reported experi- 
ments on white mice and rabbits made in 
the direct beam with cathode rays gener- 
ated at 2,500 kv., 1 ma., at 100 cm. dis- 
tance. The mice died a few days after 
e.xposures of 1, 10,000 to 1, 1,000,000 sec- 
ond. These observations indicate that 
the effects of cathode and roentgen rays 
are similar, except that the former have 
a definite and limited depth of penetration 
without underlying reaction. 

Wilhelmy (H), using cathode rays ener- 
gized at approximately 210 kv., 1 ma., and 
a treatment distance of 5 cm., was able to 
produce an erythema with 1, 2 second ex- 
posure. With this dosage, no epilation 
was obseiA’-ed. With 400 times the thresh- 


old erythema dose, two definite reactions 
were noted, the first appearing almost im- 
mediately and the later or main reaction 
developing about thirty-five days after 
irradiation. Wilhelmy observed likewise 
that areas irradiated with cathode rays 
showed relatively little if any pigmenta- 
tion, whereas those receiving treatment 
with roentgen rays showed characteristic 
pigmentation and telangiectasis. He be- 
lieved that the effects of the two types of 
radiation were in the main similar and 
that any differences were due to the limited 
depth of penetration of the cathode ray. 

In 1934, Brasch and Lange (3) experi- 
mented with cathode rays generated at 
voltages up to 3,000 kv. Their inves- 
tigations indicated that damage due to 
overdosage from cathode rays was simi- 
lar to that following roentgen irradiation. 
Summarizing the results of their . work, 
they stressed the following essential charac- 
teristics of cathode rays: (1) limitation to 
a defined depth of penetration, (2) abihty 
to transmit more energy to the depth than 
to the surface, (3) marked biologic effect, 
and (4) deflectability by magnets. 

Baensch and Finsterbusch (1) reported 
the results of treatment with cathode rays 
in a few selected cases of lupus, psoriasis, 
poorly healing superficial lesions, eczema, 
and cancer. They mention the necessity 
of protection for the eyes to avoid irradia- 
tion of the conjunctiva and cornea. From 
their experiments they concluded that 
cathode rays have a remarkable power of 
healing in a number of skin lesions, but 
they also warn that considerable reaction 
usually follows this form of treatment. 
They state that a sufficient number of 
cases had not been treated to warrant 
drawing definite conclusions as to the 
types of lesions that would respond most 
satisfactorily. 

Crawford (4) in 1933 reported an in- 
stance of injury from cathode rays. A 
review of the case history suggests that 
the injured physicist was within the direct 
beam, and Crawford himself states that 
the condition may have been complicated 
by the fact that a “Willemite” screen was 
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used. In this case a rather prompt ery- 
thema with edema appeared, and later 
bullae developed on the lingers. The 
original reaction healed in four weeks. 
The patient was followed for ten months, 
and at the time of tire report showed 
numerous areas of telangiectasis with dry- 
ness and slight thinning of the cutis. 

An unreported accident that occurred in 
1935 was recently called to our attention. 
A physicist, working with a unit of con- 
struction and type similar to the one in 
use at this hospital, received injuries along 
the volar surface of the forearm and the 
inner surface of the arm, as well as some 
damage to several fingers. The injury to 
the forearm and arm could have been due 
to roentgen rays, as the extremity par- 
tially encircled a brass pipe which con- 
ducted the electrons from the tube to the 
target. The burns on the fingers, how- 
ever, may well have been caused by ex- 
posure to cathode rays. Today, ten years 
after the injury was received, the scars of 
these bums show telangiectasis, skin at- 
rophy, and lack of pigmentation, and are 
similar to the late changes following ex- 
posure to roentgen rays or radium. After 
the accident, this physicist made numerous 
experiments with cathode rays and became 
fuUy aware of the manner in which the 
electrons scatter as well as the means of 
protection, but unfortunately this ma- 
terial was not published in the medical 
literature. 

An unconfirmed verbal report has it 
that several years ago a group of persons 
in Russia were exposed to cathode rays 
and received skin injuries. We have been 
imable, however, to find any published 
account of the incident detailing the exact 
means of exposure, the severity of the re- 
actions, or the amount of permanent dam- 
age. 

The majority of the publications on 
cathode rays are confined to experiments 
or therapeutic procedures carried out in 
the direct beam and give no definite infor- 
mation regarding the effect of scattered elec- 
trons. The energy involved in cathode 
rays is many times greater than that of 


roentgen rays. This is more readily un- 
derstood when it is realized that in the 
production of the latter probably only 0.5 
per cent of the energy of the electron 
stream is converted into x-rays. It seems 
likely that the effect in the tissues super- 
ficial to the depth penetrated by cathode 
rays is similar to that of x-rays, as experi- 
ments have shown that the biologic effect 
of the latter is dependent upon the effect 
of cathode rays generated within the tissue. 

Our experience with cathode rays is es- 
sentially in agreement with that of the 
various investigators referred to above. 

THE EXPOSURE TO SCATTERED CATHODE 
RAYS 

On Dec. 1, 1944, in the supervoltage 
treatment room at this hospital, the target 
had been removed from the tube of the 
1,200-kv. electrostatic generator, and the 
cathode-ray window inserted in its place. 
This procedure had been undertaken be- 
cause the focal spot had been wandering 
and quick determinations of its size and 
location were desired in order to correct 
the error. The necessary information 
could be readily obtained by inserting a 
piece of film beneath the cathode-ray 
window and burning a hole in it with 
very short exposure. 

It was known, of course, that there was 
definite danger from the direct beam, but 
it was thought that, if a reasonable dis- 
tance were maintained, there was no great 
danger in entering the room for a short 
period of time. Consequently, a group of 
six men — a staff member {E), the physi- 
cist {B), two residents in radiology {A 
and C), and two medical students {D and 
F ) — went into the room while the machine 
was in operation. The entire time during 
which the machine was running was prob- 
ably not longer than two minutes. Each 
of the six persons stood at least 3 to 5 or 
more feet away from the central beam, 
and at right angles to it. At one point 
all of them leaned down and for five sec- 
onds or less looked up at the cathode ray 
window to observe its fluorescence. A, 
B, and C stood approximately in the posi- 
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Fig. 2. The room as it appeared at the time of 
the accident. A, B, C, D, E. and F indicate the re- 
spective positions of the six men who were exposed to 
the cathode rays. 

tion of the man in Figure 2; D, E, and 
F stood somewhat to the right and about 
the same distance away from the plane of 
the central beam. For an instantaneous 
period of time. A stepped considerably 
closer to the machine and pointed toward 
the cathode-ray window. He was im- 
mediately warned to stand back, and did 
so. (Whether or not during this instant 
he actually stepped into the direct beam 
is unknown. He undoubtedly received 
the most severe injuries of the entire 
group.) A, C, D, E, and F all left the 
room at the end of a period probably 
less than ten minutes and received no 
further irradiation. B had made two 
somewhat similar observations during the 
morning of the same day but was not in 
the room during the afternoon exposures 
to the scattered cathode rays. 

EXTENT OF THE EXPOSURE 

Ionization Measurements: Within a day 
or two of the accident it was realized that 


approximate ionization measurements 
should be obtained in order to estimate 
the dose and the depth of penetration of 
the radiation received by those who were 
in the room. Likewise, it was necessary to 
exclude roentgen rays as a cause of the 
already apparent reactions. Inasmuch as 
the machine had been reassembled and 
was being used for supervoltage roentgen 
therapy, these measurements were de- 
layed until Dec. 14. As nearly as possible, 
the actual conditions prevailing when the 
accident occurred were reproduced. 

The source of radiation was a vertical 
1,200-kv. cathode ray beam emitted 
through an 0.005-cm. thick aluminum 
window in the tube, which was 175 cm. 
above the floor. The diameter of the 
beam is about 1 cm. as it exits from the 
tube, but this is increased considerably 
farther from the tube due to scattering of 
the beam by air molecules. Previous 
measurements (9) indicate that the 0.005- 
cm. aluminum window stops only a small 
percentage of the electrons, and the maxi-- 
mmn range of 1,200-kv. electrons is 5.4 
mm. in water, and probably 450 cm. in 
air. 

An estimation of the beam current in use 
at the time those who entered the room 
were exposed was made by trying to repro- 
duce the burning effect on a piece of x-ray 
film. It was thus estimated that the beam 
current was about 50 microamperes, but it 
is realized that the estimate may be in 
error by a factor of two. 

Measurements of ionization intensity in 
a phantom were made to obtain the ion- 
ization dose expected in the tissue of those 
who were irradiated. The phantom was 
located at about face level, 70 cm. down- 
ward from the portal and 100 cm. side- 
ways from the center of the beam, and 
turned on its side so that depth was meas- 
ured from the side nearest the beam. A 
thin ionization chamber (9) with an upper 
surface of 0.002 cm, cellophane was used 
so that measurements could be made very 
near the surface. The back of this cham- 
ber becomes part of the phantom. 

A cm-ve of “tissue roentgens” (5) vs. 
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depth ill the phantom is included (Chart 
I). This shows that the intensity dimin- 
ishes rapidly beyond 1 mm. in depth until 
it is practically zero at 3.1 mm. Thus 
the intensity of x-rays is negligible, since 
there is little ionization beyond the range 
of the cathode rays. 

The Victoreen r meter with 100-r cham- 
ber attached, turned sideways to the beam, 
gave the same reading, within 10 per cent. 
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Chart I. Cathode ray intensity in e.s.u. per 
cubic centimeter per minute per microampere-beam 
current versus depth in phantom. 


as the e.s.u. per cubic cm, in the thin 
chamber within 1 mm. of surface. There- 
fore, such Victoreen readings give skin 
dosage. Victoreen readings at various 
positions in the room are indicated on 
Chart II, the roentgens per minute per 
microampere-beam current being given by 
the numbers for the positions they occupy. 

When a 5-mm.-thick Incite cap was 
placed over the Victoreen thimble the in- 
tensity was reduced to practically noth- 
ing, which indicated again that the x-ray 
intensity is very slight. Intensities in the 
beam of 11,000 r per minute per micro- 
ampere were reduced by the cap to 0.28 
r per minute per microampere, and at “B” 
(see Chart II), to one side of the main 
beam, the x-ray intensity was only 0.008 r 
per minute per microampere. 

It is estimated that those who stood 100 
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Chart II. Cathode ray intensity in r per minute 
per microampere-beam current versus position. With 
incite cap, r at A = 0.28 and at B = 0.008. 

cm. from the cathode port for 20 seconds 
received a skin dose of about 1,000 r on 
their faces and 2,000 r on their hands. 
The dosage on their feet would be greater 
except that this region was well protected 
by clothing. This estimate might be in 
error by a factor of two, due to the inde- 
terminate beam current, and might be 
further in error due to the positions of the 
men, since the intensity increases very 
rapidly as one approaches the beam. The 
measurements also show that the effects 
will be limited entirely to the first 3 mm. 
below the surface and will be greatest in 
the first millimeter. 

It seems logical to expect that the effect 
of a given tissue ionization dose will be the 
same for a 1,000-kv. cathode ray as for 
x-rays of similar wave length, since the 
ionization from x-rays is largely produced 
by secondary electrons with velocities ap- 
proaching those of the electrons striking 
the target, and the damage to the tissues 
is also probably due to the effects of , these 
electrons or the ions they produce. Thus 
the effect of cathode rays and of x-rays 
may be similar in regions receiving the 
same ionization dosage. It must be re- 
membered, however, that the distribution 
of energy absorption in the body is very 
different for cathode rays from that for 
x-rays. 
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CLINICAL EFFECTS OF THE EXPOSURE 

In Spite of the short exposure, the burns 
were dramatic in appearance, and in three 
of the men had the unusual characteristic 
of showing three distinct phases. The 
first phase was superficial, was immediate 
or prompt in its appearance, and subsided 
in from five to seven days. It was followed 
by the secondar}'^ phase, with effects which 
were deeper, more widespread, and of 
longer duration. In some of the men 
these bums of the deeper tissues culmi- 
nated in bleb formation and nearly com- 
plete loss of the epithelium. The third 
phase, appearing about four weeks after ex- 
posure, was characterized by much more 
extensive involvement and included a terti- 
ary" efldorescence which was widespread not 
only over new areas but also re-involving 
areas that had seemed to be healing from 
the secondary reaction. 

During the exposure to cathode rays or 
immediately after leaving the room, the 
two fair-s kinn ed men who wore no eye- 
glasses (A and E) noticed considerable 
irritation of the conjtmctivae. At the 
moment, this was attributed to the large 
amount of ozone and the fact that film had 
been burning in the room. Two horns 
later, however, both men showed definite 
injection of the conjunctival vessels, with 
erythema of the face as well. Another 
man (C), who wore glasses, had a similar 
but less prompt and less intense effect. 
The conjunctival reaction subsided with- 
in three days. 

By the next morning a superficial red- 
ness of the face and other exposed parts 
had developed which acted like the first 
extreme sunburn of the season. These 
effects w"ere hmited to the exposed areas, 
even a single layer of cotton doth afford- 
ing much protection. This first phase of 
the skin reaction was noted within four to 
thirty-six hours by all but one of the six 
men. This man (F) had a very dark 
olive skin; his first symptoms did not ap- 
pear until eleven days after exposure, at 
the time the secondary phase became 
manifest in the others. 


The first-phase reactions subsided in 
from -five to seven days. The bright, deep 
red erythema faded to a dull red. Itching 
and a questionable tan appeared in the men 
with fair skin. The disappearance of the 
early reaction more or less merged into the 
secondary, deeper phase. 

Approximately ten to twelve days after 
the exposure, the secondary phase was ap- 
parent in aU of the group. It seemed to 
originate in the deeper tissues; the first 
evidence of its presence being noted as in- 
tense pain produced by shaving. This 
was not a superficial irritation, but gave 
the sensation of deeper pain, as when hairs 
are pulled out. One man (A) noticed 
the same deep tenderness in the nail beds 
of his hands, so that any use of the fingers, 
such as fastening a button, became an 
“almost impossible task.” The tender- 
ness was followed by a second increase in 
redness and edema of the involved parts 
and, in the more seriously affected cases, 
by blebs which contained clear fluid. 
The secondary phase lasted a varying 
length of time depending upon the severity 
of the bums. In the milder cases the 
tenderness disappeared after five to seven 
days, and sha\fing no longer caused pain. 
In three of the group this rehef of tension 
occurred with crisis-hke abruptness. In 
the more severe cases, reactions continued 
to appear in new areas which had been 
protected against the first phase by shirt, 
coat, trousers, or even shoes. One- man 
(-4) had pushed his dark adaptation red 
goggles up onto his forehead. These 
goggles were made of thin plastic material 
edged with leather binding. They com- 
pletely protected his skin from the early 
phase of the bum, but directly below their 
lower margins the edema of the later second- 
ary phase w"as marked (Color Plate I, 
1-a to e). 

C^dologic studies of the blood, made on 
the eleventh day after exposure, were 
normal in all the men. 

Three weeks after the accident, three of 
the group {D, E, and F) had essentially 
recovered, and no subsequent reaction de- 
veloped. F, a medical student, whose 
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Fig. 3. Location, e.xteut, and sequence of skin damage resulting from scattered cathode-ray ex- 
posure in Case A. The first phase, erythema only, started immediately after the exposure and had 
subsided before the appearance of the next phase. The second phase, first- and second-degree damage, 
started on the tenth day, and over it was superimposed the more extensive and deeper neerosis of the 
third phase. 


peri-oral redness and edema had not ap- 
peared until the eleventh day and had sub- 
sided gradually, suffered the mildest reac- 
tion of the entire group. It seems highly 
probable that, although he was in the room 
a considerable length of time, two factors 
protected him. He stood farthest from 
the direct cathode beam and his complexion 
is extremely dark. E, a physician, had 
had marked edema of the eyelids and lips, 
erythema and deep tenderness of the face, 
and reddening of the skin over the chest. 
At the end of the second week, his first 
signs of improvement occurred within a 
half-hour’s time, with a sudden release of 
the sensation of skin tension and deep 
pain. The entire reaction cleared up 
gradually during the third week. Al- 
though the immediate reaction in his eyes 
and the fair skin of his face had appeared 
to be the most severe of aU, the secondary 
reaction was only moderate, and no ter- 
tiary phase was experienced. D, a medical 
student, having reached the peak of dis- 
comfort and disfigurement on the sixteenth 
day, made a rapid recovery. Some dis- 


coloration of the face, slight tanning of the 
skin of the neck and upper chest, and a 
certain amount of inelasticity and thick- 
ening of the involved areas were the only 
effects in evidence at the end of three 
weeks. 

In the remaining three men a tertiary 
phase of the cathode-ray reactions ap- 
peared approximately four weeks after ex- 
posure. Areas that had been protected 
against the first and second phases by one 
or two layers of cloth became involved, 
proving that this protection had been in- 
adequate in preventing the later and 
deeper reaction (Fig. 3) . 

In addition, earlier lesions which had 
seemed to be in the final stage of healing 
from the secondary reaction became re-in- 
volved, going on to deeper destruction. 
This' was maximal in in whom second- 
degree burns of the arms, legs, and chest 
developed, and who showed a further 
necrosis of areas on the hands that had ap- 
peared to be healing (Color Plates I-III, 
2-a to i, 3-a to /) . These hand lesions pro- 
gressed to third-degree burns of such ex- 




8 


Laxjrence L. Robbins and Others 


January 1945 


tent that eventual grafting of the left was 
necessary. In this man the sequence of 
events was essentially as follows : 

Four weeks after exposure, although 
some areas of reaction were subsiding, 
others were becoming progressively more 
involved. The lower eyelids became more 
blistered, and new areas of redness had ap- 
peared below the hairline on the neck, ex- 
tending down over the chest, the shoulders, 
the full extent of both arms, and the an- 
terior surface of both thighs and shins. 
Five weeks after exposure, new lesions ap- 
peared on the toes of the left foot and the 
whole front of the abdomen; the chest 
had become darkly red, and the deeper 
portions of the derma were exposed over 
large areas of the arms and legs. These 
new lesions appeared at the same time 
heaHng was apparent in other earlier in- 
volved areas, as the skin of the face, which 
by the end of seven weeks showed only a 
deep remaining flush. Thin plastic glasses 
had protected the skin of the forehead 
and the eyebrows. It was at this time 
that the second eye involvement became 
manifest (see Ophthalmologic Observ'^a- 
tions, below). 

Physicist B had practically recovered so 
far as his face was concerned at the end of 
three weeks (Color Plate III, 4-a to c). 
The dorsum of each hand, particularly the 
right, which had showed the erythema of 
the first phase and secondary re-involve- 
ment on the eleventh day, became much 
worse on the eighteenth day. The skin of 
both hands was desquamating by the 
twenty-first day, although there had been 
no blistering of the left hand. A band of 
normal skin on the fourth left finger, which 
had been protected by a wedding ring, 
stood out in contrast to the adjoining areas 
of edema and redness. By the beginning 
of the fifth week, as the hands were heal- 
ing, an erythema appeared over the an- 
terior chest, shoulders, and upper arms, 
areas which had not hitherto shown 
changes (Color Plate III, 4-d). Blisters 
and crusting developed over the shoulders. 

In the case of physician C, the third pa- 
tient to show the tertiary phase, an ery- 


thema at the base of the neck and over the 
upper sternum appeared on the thirtieth 
day. At this time, the face and hands 
were nearly healed. Three days later a 
painful, tender erythema developed over 
the anterior surface of the knees ; the dis- 
comfort persisted for a week with some 
desquamation and discoloration. At the 
end of two weeks the knee areas were 
again comfortable. 

At the present time, six months after ex- 
posure, only one of the group. A, shows 
any noticeable evidence of injury. 

The treatment employed was protection 
of the wounds by simple dressings and 
splinting, and to one patient (A) penicfllin 
was administered. The erythema of the 
first phase seemingly required no treat- 
ment; none was carried out. The deeper 
disturbance of the second phase, on the 
other hand, was painful, and some relief 
was obtained by the general application of 
bland base ointments of either lanolin or 
petrolatum. When blebs appeared on the 
dorsum of the hands of three of the patients 
during the later (secondary) phase, gauze 
dressings with moderate pressure and 
splints were apphed over the ointment. 
Effort was made to prevent bacterial con- 
tamination by keeping the bleb roofs in- 
tact. The bleb fluid in two of the men 
(B and C) remained clear and there was 
no clinical evidence of infection. Prompt 
healing proceeded beneath the blebs as 
evidence of the reaction elsewhere sub- 
sided. 

In one patient who later developed full- 
thickness destruction of the skin (A), the 
blebs which started in the secondary phase 
became more extensive and ruptured with 
the introduction of the third phase. Be- 
cause of the increasing depth of destruc- 
tion and the lack of epidermal protection, 
this patient was hospitalized on the seven- 
teenth day after exposure. The transu- 
date from the wounds became purulent, 
and both a virulent staphylococcus and a 
non-pathogenic staphylococcus, typical of 
the normal skin flora, were obtained on 
culture. Penicillin was therefore adnun- 
istered intramuscularly, starting on the 
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twenty-first clay, and was continued until 
three days before grafting, on the fifty- 
sixth day. 

There was a striking absence of clinical 
evidence of infection in A, in spite of the 
presence on the wound surface of the viru- 
lent staphylococcus. The organism when 
first recovered was penicillin-sensitive, and 
it is therefore possible that the, penicillin 
was helpful in preventing invasive sepsis 
of the surrounding derma and of the sub- 
cutaneous tissues. By two weeks after 
administration of penicillin had been in- 
stituted, however, the virulent staphylo- 
coccus was insensitive to the drug, in which 
state it persisted until heaUng of the hand 
wounds. In spite of the insensitivity, no 
sign of anytlaing more than surface con- 
tamination occurred. 

Summnry of Ophthalmologic Observations 

A transient redness of the conjunctivae 
and a smarting of the eyes occurred in 
three of the group. These symptoms 
came on within a few hours after the ex- 
posure and lasted from twenty-four to 
seventy- two hours. In one man lacri- 
mation was noticed, but in none was any 
foreign body sensation or discharge from 
the eyes evident during this early period. 
The initial symptoms cleared up sponta- 
neously, and, although all three men had 
some swelling of the lids about the tenth 
day, two of them had no further ocular 
symptoms. On the fourteenth day the 
third man (A) was examined with the 
slit-lamp and found to have 20 to 50 tiny 
vacuoles in the comeal epithelium of both 
eyes. The eyes were entirely white, how- 
ever, and caused no subjective distmrbance. 
The patient was not examined again until 
severe symptoms had developed. On the 
forty-second day after the exposure he 
complained of a marked foreign body 
sensation in his eyes, photophobia, and 
lacrimation. While both eyes were af- 
fected similarly, the symptoms began, and 
were continuously worse, in that eye (the 
left) which had been nearest the source of 
the cathode rays during the exposure. 
The essential objective findings consisted 


of punctate and lace-like opacities in the 
most superficial layers of the cornea with- 
out apparent involvement of the deeper 
layers of the cornea or of the other parts 
of the eye. The whole anterior surface of 
the cornea was stippled by what appeared 
to be punctate elevations of the epithe- 
hum. With fluorescein there was exten- 
sive punctate “take” of the dye. Despite 
the dry appearance of the corneas, there 
was a superfluity of tears. The corneal 
sensation was not reduced in either eye.^ 
The ocular signs and symptoms reached a 
peak within a few days after their onset 
and continued essentially unchanged for 
two weeks. They then gradually sub- 
sided, and four weeks after the onset of the 
acute episode the eyes were considered ap- 
proximately normal, although some punc- 
tate epithelial erosions persisted in the 
lower portions of the cornea for several 
months. 

The corneal changes during the acute 
process were interpreted as consistent with 
the thesis that the essential lesion was a 
keratinization of the epithelium with sec- 
ondary punctate erosions. 

DISCUSSION 

The exposures to cathode rays produced 
burns which were analogous to but different 
from sunburn, thermal burns, and roent- 
gen-ray reactions. The primary reaction 
was like a very intense sunburn. It lasted 
about the same length of time but was not 
followed by the usual tanning. On the 
contrary, there ensued a secondary reac- 
tion characterized by edema limited to 
the skin, with bleb formation and a sensa- 
tion of a deeper bum that involved the 
skin at the depth of the hair follicles. The 
less severe reaction, particularly on the 
face, subsided with surprising suddenness. 
At the same time three of the men who 
had been exposed showed new areas of in- 
volvement, appearing at varying intervals, 
in parts which had been protected by 

* This is in contrast to the hypesthesia that is said 
to be characteristic of x-ray effects on the cornea. 
(See review by Rohrschneider : Schadigungen des 
Sehorgans bei ther. Anwendung von X-ray u. Rad.- 
Strahlen, Zentralbl. f. d. ges. Ophth. 23: 289, 1930.) 



PLATE I 
Case A 

1-a. 13th day: mid-secondary phase; second-degree burn of lips and eyelids; protection afforded by the 
leather margin of goggles apparent on forehead. 

1-b. 21st day: late secondary phase, early tertiary phase. The tissue involvement is deeper and more wide- 
spread. 

1-c 28th day: tertiary phase. The protection initially afforded by the plastic material of the goggles is no 
longer effective; that of the leather remains effective. Epilation of eyebrows now apparent. 

1-d. 42d day: tertiary phase. Healed e.xcept for the thin skin over the malar bones. 

1- e. 161st day: residual atrophy, epilation, and telangiectasis of the thinner skin of the face. 

2- a. 17th day: late secondary phase. The erythema persists. The deeper destruction of the tertiary phase 
has already begun. 

2-6. 21st day: early tertiary phase. Erythema is again intensive and deeper destruction is spreading. The 
tertiary phase elsewhere in the body has not yet become apparent. Hote absence of burn in fold between thumb 
and first finger. 

2-c. 25th day: early tertiary phase. Erythema is less intense; deeper destruction slowly spreading. Staphy- 
lococcus albus recovered on culture. Patient on penicillin since twenty-first day. 

2-d. 28th day: early tertiary phase. Second-degree destruction has reached its maximal extent but full- 
thickness destruction is not yet apparent. 

2-e. 42d day: mid-period of tertiary phase. Maximal full-thickness skin destruction. Note gelatinous 
character of granulations and absence of subcutaneous edema. The contour of the knuckles is maintained and 
the extensor tendon of the middle finger shows through the thin layer of granulating fibrous tissue. The prolif- 
eration of epithelium is already under way. Such a picture is seldom seen following a thermal burn, where there is 
subcutaneous edema. 


10 







PLATE II 
Case A 

2-f. 45th day: tertiary phase, early healing stage. The thin layer of slough has been dissolved by Dakin’s 
solution. The thin layer of granulation tissue is vascular. 

2-g. 54th day: tertiary phase. Wound is closing rapidly by epithelial proliferation from the periphery. 

2-h. 60th day: tertiary phase, four days after grafting. Portions of the grafts are surviving, but healing is 
largely by peripheral proliferation. 

2- i. 87th day: tertiary phase. Healing nearly complete. M'ote thinness of epilated skin on dorsum of both 
hands and all ^gers of the left hand; also^the separation of the nail from the nailbed of the inde.\ finger. 

3- a. 28thday: initial tertiary phase, legs (1), chest (2),leftarm (3). Erythema of portions of the body covered 
by clothing. 

3-b. 33d day: middle tertiary phase. The erythema on the chest has spread and is more intense. 

3-c. 42d day: tertiary phase at peak of destruction, upper legs (1), lower legs (2). The destruction extends 
well into the derma but is not full-thickness in any of the parts covered by clothing. Note absence of subcutaneous 
edema so characteristic of thermal burns. On the lower legs, note the protection afforded by the additional layer 
of underdrawers. 










• PLATE in 
Case A 

5-c, 3. 42d day; tertiary phase at peak of destruction, left arm. Compare 3-a and 3-b, Plate II. 

3-d. 4oth day: tertiary phase at peak of destruction, left thigh. Epithelium is actively proliferating from 
islands deep in the derma. 

3-e. 54th day: Late tertiary phase, left arm. All but the most deeply burned areas are healed. 

3- f. 86th day: tertiary phase healed without residual pigmentation but with epilation, lower legs (1), arms 

(2). 

Case B 

4- a. 3d day: primary phase. The erythema is apparent on the forehead, face, and neck. The ears are not 
involved. Eyeglasses and shirt with collar gave complete protection. 

4-b. 10th day: secondary phase. Erythema or first-degree reaction. The erythema is most intense in the 
e.\posed areas, but the initial protection afforded by glasses and collar is partially absent in this phase. The ears, 
also, are now involved. 

4-c. 17th day: secondary phase at a later stage. The reaction is more intense, with initial edema. Three 
days later blebs appeared around the lips, followed by desquamation. Glasses and collar have given only partial 
protection. 

4-d. 35th day: tertiary phase. Desquamation is under way and the peak of the reaction has passed. Areas 
of the face involved in the primary and secondary phases are now pigmented. The upper arms and shoulders, 
where no reaction was visible during the first and second phases, show only slight tanning. The protection afforded 
by multilayers of cloth is clearly seen beneath the collar and the shoulder straps of the undershirt, and the 
rolled-up sleeves just above the elbows. The contrast between cathode-ray burns and x-ray burns, in which no 
protection would have been afforded by clothing, is evident. 
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the middle finger shows through a thin la\-er of 
granulating fibrous tissue. In this respect these 
bums differ from a thermal bum, in which the sub- 
cutaneous tissue would also be involved. The left 
hand is more severely injured than the right. 

56th Day: The face, which suddenly began to 
improve a week ago, is practically free of redness 
and subjectively is comfortable. The skin is smooth 
and more normal looking. On the left shoulder is a 
scaling, healing second-degree bum about 1 inch in 
diameter. Some crusting areas remain on the left 
forearm and elbow. The right shoulder is also 
crasted. The lower legs show a little thickening of 
the skin, with crusting in several small areas. All 
the ej'elashes on the left and the lower lashes on the 
right have come out. The right hand shows a long 
area over the thumb which is rapidly epithelializ- 
ing. The left hand was grafted today. 

SOtli Day: Has been back at work a week and is 
feeling well. A few small thin scars remain on the 
face. The skin around the eyes is extremely thin. 
The lashes, which had fallen out from both lids of 
both et’es, are beginning to grow on the upper lids. 
The hair on the exposed part of the wrists is still 
entirely gone. The right hand shows a few small 
cmsts over the dorsmn and the skin is thin. The 
thumbnail is almost off. On the left hand the index 
finger and thumb are losing their naUs; a new one is 
growing on the finger. 

S7th Day: Healing of the hands is almost com- 
plete. The epilated skin on the dorsum of each 
hand and all the fingers of the left is thin, and the 
nail of the left index finger is necrotic. 

96th Day: Is in excellent condition but looks 
older. The skin of the face is more wrinkled than 
formerly and has a mottled appearance. The eye- 
brows and upper eyelashes are growing but still look 
somewhat moth-eaten. The greatest loss of eye- 
brows occurred in the unprotected area adjacent to 
the leather edging of the goggles. (The question 
has been raised as to whether secondary rays were 
given off from the leather in this localized area.) 
Hairs, which had been heaty over the bridge of the 
nose, have disappeared entirely. The skin has a 
practically normal pink color except for mottling, 
and the usual pigmentation which has been lost in 
other burned areas is still in evidence on the fore- 
head, which was covered b}' the dark glasses. 

173d Day: Condition is about the same as it 
was three months ago. There are no lashes on the 
lower e\’elids. The hair is beginning to regrow on 
the epilated areas of the extremities — over the 
deeper bums on the hands, and over the arms and 
legs. A band of hea\y hair which was protected by 
the strap of a wrist-watch stands out in marked con- 
trast to the epilation of the rest of the hand and fore- 
arm. The beard is intact. The skin, except for 
the protected area on the forehead, shows a striking 
loss of yellow pigment; it is pink in contrast to the 
more yellow unburaed areas. There are, however, 
a good many areas with freckling which are of deeper 


color than the normal skin that shows no freckling. 
There are a few telangiectases. In the more severely 
burned areas there is scarring with some fibrosis but 
there are no contractmes. Though the skin of the 
left hand is rather tight, treatment has prevented 
an\' loss of motion. 

Addendum Oct. 1, 1945. 304th Day: Since the 
last note there have been further changes. The 
telangiectases of the face have become somewhat 
more prominent, and the skin over the dorsum oi 
the left hand and dorsum of left index and middle 
fingers by the 190th day had thinned out, with be- 
ginning necrosis. At first the skin changes in the 
hand were treated conservatively, but a 4-mm. area 
broke down and began to granulate. Since the 
tendon to the index finger was immediately beneath 
the open wound, secondary plastic procedures were 
decided upon. The affected skin was excised and a 
flap graft from the abdomen was placed over the 
tendon. The remainder of the wound was closed 
with a split-thickness graft. At operation it was 
noted that the vessels beneath the area of reaction 
were not thrombosed, as is usually seen in x-ray re- 
action. There was no evidence of necrosis or fibrosis 
beneath the skin. The earlier impression of the 
superficiality of the effect of the cathode rays was 
confirmed. 

The grafts have taken successfully. Today, ten 
months after the accident (93 days after grafting), 
the hand is healed, and the general condition is the 
same as on the 173d day. 

Ophthalmologic Progress Notes 

(During the exposure, .4 , who wore no eyeglasses, 
stood so that his left side was nearer the source of 
the cathode rays. I\'ithm an hour he was aware of 
smarting of the skin of the face and of the eyes, 
likened to a sunburn sensation but unaccompanied 
by any foreign body sensation. Alild redness of 
the eyelids and conjunctivae was noticed within two 
hours after the exposure.) 

1st Day: Mild conjimctival redness. On slit- 
lamp examination the corneas show no abnormality; 
lids show no abnormal foUiculosis. 

2d Day: Conjunctival redness has disappeared. 

12lh Day: Swelling of lids (and peri -oral region). 
Eyes white; corneas clear. 

14th Day: Swelling of lids worse and accom- 
panied by ulceration of skin surface. Conjunctivae 
are white. On slit-lamp examination the corneas 
show 20 to 50 tiny vacuoles within the epithelium, 
and the precorneal tear film contains somewhat 
more debris than normal. The patient has no symp- 
toms referable to the eyes. 

42d Day: Foreign body- sensation noted for the 
first time, in the left eye only. 

43d Day: Foreign body sensation, epiphora, 
photophobia, and considerable discoimort, but still 
in the left eye only. Gross e-xamination show= 
ciliary injection and a nebulous superficial opaaO 
in upper thirds of both corneas, more on the leit. 
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accompanied by a stippled and dry appearance of 
the corresponding surface. The remaming portions 
of tlie corneas are normal, and the affected portions 
are demarcated from the unaffected portions by a 
horizontal line corresponding to the upper lid mar- 
gin, The stippled areas show punctate staining 
with fluorescein. There are no marginal infiltrates. 
Smears of the conjunctival secretion show no eo- 
sinophils, inclusion bodies, or bacteria. Cultures 
taken from both eyes show coagulase-positive 
Staphylococcus aureus and attenuated hemolytic 
streptococcus. The patient was given penicillin 
ung. t.i.d. locally. 

46th Day: Severe photophobia, foreign body 
sensation, and epiphora in both eyes. The eyelashes 
have fallen out completely from lower lids of both 
eyes and upper lid of left eye. Right eye shows 
marked ciliary injection. The surface of the upper 
half of the cornea has a dry appearance, with the 
stippling previously noted. No grossly visible 
opacity in this area. In the lower portions of the 
cornea there is a faint but definite opacity e.xtending 
onto the lower cornea approximately 1 mm. from 
the limbus between 4 and 8 o’clock. The rest of 
the cornea has an irregular surface causing optical 
distortions but no opacity. Slit-lamp examination 
proved somewhat unsatisfactory because of ex- 
treme photophobia, but a faint haze of the epithe- 
lium can be made out in the central regions of the 
cornea; in the upper or more severely affected por- 
tions there appear to be punctate elevations of the 
surface. With the fluorescein stain there is no 
‘ ‘take. ’ ’ The comeal sensation is normal. There is 
no edema of the comeal epithelium, and the comeal 
stroma is entirely clear; the posterior surface of the 
cornea shows no folds, and the anterior chamber 
shows no cells nor outstanding beam. The pupil is 
normal in size and reaction. Left eye shows the 
same signs as does the other eye, with a definite 
nebulous and trellis-like opacity in upper half of 
cornea and punctate “take” with fluorescein stain 
in lower half of cornea. The comeal sensation is 
normal. 

49th Day: . Examination essentially the same as 
previously noted except that each eye shows a gen- 
eralized haze made up of punctate white flecks over 
the entire comeal surface; these flecks take the 
fluorescein stain. Pencillin ung. discontinued, and 
patient given 5 per cent sodium chloride ung. and 1 
per cent atropine sulfate img. 

53d Day: Considerable subjective improvement. 
Right eye shows less ciliary injection and less pro- 
nounced stippling of cornea; numerous punctate 
flecks over entire comeal surface, which take the 
fluorescein stain. In the left eye, ciliary injection 
is unchanged; anterior surface of cornea shows a 
diffuse nebulous opacification with much pimctate 
staining by fluorescein. With the slit-lamp this 
opacification appears to be confined to the epithelium 
and to be made up of granular white spots and ill- 
defined lines. There is no epithelial edema. The 


comeal stroma is entirely clear, and the posterior 
surface shows no folds. The comeal sensation of 
both eyes is normal. Tearing measured by the 
Sjogren method is 10 mm./2 min. for both eyes. 

57th Day: Examination shows marked improve- 
ment. Right eye is practically white. Comeal sur- 
face is smooth and lustrous. There is no stippling, 
but there is some irregularity of the surface on the 
left side of the cornea. Left eye shows mild ciliary 
injection. Stippling of comeal surface is still present 
but less marked. In the lower temporal quadrant 
of the left side, where the stippling was most evident, 
there is a superficial opacity measuring approxi- 
mately 1.0 X 0.5 mm., extending upward from 6 
o’clock. This opacity appears to be limited entirely 
to the epithelium. The rest of the cornea is normal. 

60th Day: Further subjective improvement. 
In the right eye the only abnormality is some punc- 
tate areas that take the fluorescein stain. These 
are situated in the lower half of the cornea. Left 
eye shows continued mild ciliary injection. The 
cornea is lustrous except for the area previously de- 
scribed in the lower temporal quadrant. Here 
there is an elevated opacity, and from it there now ap- 
pear to be thread-like lines in the epithelium, rim- 
ning transversely to lower nasal quadrant. There 
are considerable punctate staining of the entire sur- 
face 'with fluorescein and a mottled appearance to 
the specular reflex. 

63dDay: eye entirely normal. No “take” 

with fluorescein. Comeal sensation normal. Lens 
clear. Left eye shows mild ciliary injection. Mod- 
erate punctate staining with fluorescein in lower 
third of cornea. In lower temporal quadrant there 
is the elevated gray area, now triangular in shape, 
measuring approximately 0.5 mm. on each side. 
This area does not, however, take the fluorescein 
stain. The comeal sensation is not diminished. 
The lens is clear. 

69th Day: Both eyes white. The only abnormal 
residuum is the small elevated opacity in the lower 
temporal quadrant of the left eye. 

76th Day: Both eyes entirely negative except for 
the absence of lashes of lower lids. 

127th Day: The only ocular complaint is a slight 
purulent discharge in the morning. Examination 
of both eyes shows complete absence of lashes of 
lower lids, although the hair follicles can be easily 
made out; the posterior margins of the lids are un- 
usually prominent, having a translucent lip rising 
approximately 0.5 mm. above the rest of the lid 
margin and with scalloped edges. The lower por- 
tions of the corneas show a few punctate gray flecks 
extending upward from the limbus 1-2 mm. between 
4 and 8 o’clock. These flecks take the fluorescein 
stain . The rest of the corneas are normal . 

189th Day: Eyes appear white and patient has 
no complaint other than slight discharge in the 
morning. Examination shows the same findings as 
previously noted except lor some reduction in the 
number of punctate gray flecks on the surface of the 
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lower portions of the cornea. These comeal changes 
can be seen only with the slit-lamp. On gross ex- 
amination the eyes would be considered normal. 
Vision is normal. 

Addendum Oct. 1, 1945. 304th Day: Patient’s 
only ocular complaint continues to be slight dis- 
charge in the morning. There is still practically 
complete absence of lashes of lower lids, but hair 
follicles are present; upper lids show only slight 
reduction in lashes. A noteworthy change from 
the status at the previous examination is the dilata- 
tion of the vessels on the conjunctival surface of 
both lower lids. This is especially conspicuous on 
the left side, where the vessels form gross telangiec- 
tases and in one area extend over onto the anterior 
siudace of the lid. The bulbar conjunctiva and 
cornea of each eye appear normal in everj' wa3\ 

B. On the morning of the day the accident oc- 
curred, this 40-year-old physicist, with medium- 
fair complexion and wearing eyeglasses, had en- 
tered the room twice while working on the machine. 
He was wearing no coat and his shirt sleeves were 
rolled above the elbow dining the time he was ex- 
posed. Inasmuch as there is no magnetic focusing 
device on the machine, it was necessary either to 
binn holes in film or, to determine where the focal 
spot was located on the target in a quicker manner, 
to look at it through a mirror. Being uncertain in 
which direction the focal spot was wandering, the 
physicist took a brief look directly at the window, 
noting that the focal spot was considerably to the 
side of the target. After adjusting the machine, he 
again entered the room to obsen^e the fluorescent 
target, receiving a second exposure. He estimated 
that during each exposure he stood not closer than 
4 or 5 feet to the center of the beam and was not in 
the room longer than 10 seconds. He observed 
nothing miusual physical^ but smelled a slight odor 
which he thought to be due to ozone in the room. 
He did not enter the room in the afternoon, when the 
other five men were exposed. 

He noticed no abnormal sensations until the next 
morning, when shaving, he was au'are of his skin with- 
out feeling any true pain. Two hours later, when 
he reached the hospital, it was apparent that his 
face and the exposed surfaces of both arms and fore- 
arms were reddened. There was questionable 
slight injection of the conjunctival vessels but no 
abnormal sensation. By the end of the day some 
redness was noticeable over the shoulders and that 
portion of the chest which had not been protected 
by his undershirt. This regressed fairly rapidly 
and did not cause any subjective sj-mptoms. Four 
days after the exposure slight irritation of the eyes 
appeared about the outer canthi; this cleared up 
in five daj'^s. During this period the color of the 
skin faded, but not constantly, since the redness 
recurred intermittently (Color Plate III, 4-a to <Z). 

On the eighth day after the exposure the areas 
about the nose and upper lip became sore and 


edematous, and “cold sores” appeared at the corners 
of the mouth. On the tenth day, the nose was red 
and swollen, as was the anterior portion of the 
chin. Shaving over this latter area was painful, al- 
though the sides of the face remained nearly normal. 
The lips became sore, cracked, and blistered. The 
reaction continued acute imtil the fourteenth day, 
when there was a sudden decrease in the amount of 
pain and edema. The face continued to improve. 
On the eleventh day, the backs of the hands became 
red and tender. 

Progress Notes 

13th Day: The face shows a sharply demarcated 
area of redness beginning below the glasses and ex- 
tending sideways to the mid-cheeks and downward 
to the edge of the chin. The man is bald over the 
front of the head but this area was not involved. 
He wears a short mustache, which is not affected; 
his upper lip is sensitive but less so than a week ago. 
The lips are healing but slight cracks are still pres- 
ent. The mucous membrane inside the mouth is 
normal; the tongue is normal. The nose and lower 
jaw appear a little bumpy, imeven in texture. The 
backs of the hands show increasing erythema. 

17th Day: The face shows marked improvement. 
Both hands show great redness but no blistering, 
with sharply delineated lines where the skin was 
protected from superficial exposure, as between the 
fingers. Chlorophyll ointment has been used on the 
left hand, covered with a white cotton glove. The 
area on the left fomth finger protected by a wedding 
ring shows no redness nor edema. There is super- 
ficial desquamation over the dorsum of the right 
hand with good dermis beneath it. This hand is 
put up in splint and bandage today. 

27th Day: As the lesions on the hands were 
clearing, erjdhema developed on areas not previously 
involved, on the shoulders and on the upper and an- 
terior portions of the chest. 

32d Day: Face looks entirely normal; hands 
are slightly red but otherwise normal. 

45th Day: Entirely recovered. Face remains 
normal. The skin on the hands is slightly redder 
and softer than usual but is otherwise normal. The 
skin over the slightty involved areas on the shoulders 
is peeling. 

182d Day: As far as can be determined, except 
for questionable atrophy of the skin over the backs 
of the hands, there are no late effects. WTiere epila- 
tion occurred, hair is growing. 

Addoidum Oct. 1, 1945. 304th Day: There 
have been no particular changes in general condi- 
tion, It was noted through the summer that no 
tanning followed exposure to sunlight over the dor- 
sum of the right hand and forearm. 

C. This 37-year-old resident in radiology , wear- 
ing the usual white imiform, is dark-skinned and 
wears eyeglasses. He was in the room about o 
minutes and during the exposiure stood about 6 feet 
from the target, bending down at one point for 5 to 
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C seconds. His face became very red, shiny, and 
edematous almost at once. Later in the day he 
noticed some buniing and stinging of the face, par- 
ticularly about the eyes, and by evening it felt hot. 
On the second day his eyes were inflamed and 
buniing. They cleared vapidly, returning to normal 
by the fourth or fifth day. The acute redness of the 
face faded after about four days. At this time dif- 
fuse redness appeared over the chest; it had disap- 
peared twelve days after the exposure. As the 
superficial redness left his face, a deeper reaction de- 
veloped and progressed. This was characterized 
by marked tenderness, so that shaving was painful. 
The lips became cracked at the edges and showed a 
line of herpes, ulcerating where the drj' and the 
moist edges joined. 

Progress Notes 

13th Day: The most marked lesion is about the 
mouth, where the patient shaves. The edges of the 
lips are cracked, and opening the mouth causes 
pain. The lower lip is denuded all along its edge; 
both lips are swollen and hot. Hands show in- 
creasing erythema on the backs. 

17th Day: Face still shows areas which ooze. 
The hands show dorsal desquamation, redness, and 
edema. After being dressed with chlorophyll oint- 
ment they were bandaged and were definitely more 
comfortable when immobilized. 

19th Day: Face improving; redness around 
peri-oral area remains. Hands are kept bandaged. 
A little clear fluid oozes from the left hand. 

27th Day: Face practically normal. Right hand 
out of bandage; new skin covers the desquamated 
area. 

3Qtli Day: A new area of erythema has appeared 
at the root of the neck. 

32d Day: Face looks normal. The skin has 
peeled from the hands, leaving a slightly red new 
dermis. The recently involved area on the neck 
is now sharply delineated, dark red in color. Areas 
of erythema have appeared also over both knees. 

33d Day: Skin over both knees is red, painful, 
and tender to touch. 

45th Day: A circular area about 7.5 cm. in diam- 
eter is present over each knee. After the appear- 
ance of these lesions 2 weeks ago, they became pro- 
gressively worse subjectively and objectively. They 
are now subsiding but still show swelling, discolora- 
tion, and scaling. They are no longer tender. 

57th Day: Seems perfectly well. Skin has re- 
gained its normal color. Although no epilation oc- 
curred on the face, it was evident in other areas and 
is still apparent on the dorsum of each hand, over an 
area on the right forearm and a small area on each 
knee. 

182d Day: The skin over the backs of the hands 
is soft, and hair is growing in the areas of most 
severe injury. In this same area a very famt freckle- 
like pigmentation is noticeable. Otherwise there 
are no visible late effects. 


Addendum, Oct. I, 1945. 304lh Day: There has 
been no change in the general condition, except 
that there has been no tanning on exposure to sun- 
light over the right first and second and the left 
first, second, and third knuckles. 

D. This 24-year-old blond medical student, with 
eyeglasses, was wearing an Army uniform but no 
blouse. The total time he spent in the room did 
not exceed 8 minutes, and during most of it he stood 
5 or G feet away from the direct beam. At one time, 
for about 30 seconds, he bent down so that his head 
was about 4 feet above the floor and 3 feet from the 
direct beam, in order to observe more closely the 
“hot aluminum plate” and a piece of fluorescent 
material on the floor directly beneath the tube. 

He experienced no ill effects from the exposure 
until the following evening. After rmming several 
miles for exercise, he then observed some reddening 
of the cheeks, which he attributed to wind bum. 
Twelve hours later, this initial change instead of 
subsiding had expanded into a slight but definite 
diffuse “blush” over the entire face anteriorly, 
avoiding, however, the sides of the cheeks, temples, 
and ears. A subjective feeling of warmth over the 
same area, without tenderness, accompanied the 
reddening. 

In the next 4 days, as the color became more in- 
tense, the regions of most extensive injury were seen 
to be those around the bridge of the nose and lateral 
to the nares and around the lips. For a time these 
areas, unlike sunburn, had a “blotchy" appearance. 
The skin increased in warmth and became sensitive. 
On the eighth day after exposure, the lips were 
swollen slightly, dry, roughened, and inclined to 
chap readily. The tendency to fissures was con- 
trolled for 3 days by a proprietary “chapstick.” 

About 4 days after exposure, a slight but indis- 
putable erythema appeared over the anterior por- 
tions of the shins, thighs, upper chest, and arms. 
The hands and areas covered by collar and shorts 
were normal in appearance. The patient’s eye- 
glasses with plastic frames seemed to have afforded 
complete protection. 

The warmth, swelling, and redness, particularly 
about the mouth, slowly increased. On the tenth 
day, a slight superficial desquamation and tendency 
to fissure formation when the skin was wrinkled was 
observed over an area on the nose 1.25 cm. in diam- 
eter. This cleared up in 3 or 4 days. On the 
eleventh day, a similar area appeared between the 
lower lip and chin, underwent identical changes, and 
healed in about 12 hours, only to be followed by the 
development of more severe cracks and crust forma- 
tion at the comers of the mouth. These healed in 
about a week. 

The entire reaction probably attained its maximum 
'in disfigurement and discomfort on the sixteenth 
day following exposure. The lips were sore, swollen, 
and burning, especially at the mucocutaneous junc- 
tion. The mouth could not be opened widely; 
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citrus fruits, acid- or vinegar-containing food could 
not be taken without sharp pain. Exposure to cold 
(15° F.) for several hours seemed to aggravate the 
tenderness and erythema. Alcohol produced a 
transient, but considerable increase in color. Smil- 
ing, laughing, or even talking with expression was 
most uncomfortable from the fourteenth to the 
eighteenth day after exposure. Bland ointments 
afforded relief. At no time was the pain sufficient 
to interfere with sleep or pleasure. 

On the eighteenth day after exposure, subsidence 
of the lip swelling was beginning. The skin of the 
forehead, nose, and chin still felt somewhat stiff 
and inelastic, was slightly thickened, burned when 
stretched, and itched at times. The color had 
darkened from its fiery redness, and those areas 
more lightly involved showed a slight tan. The 
most seriously affected areas resembled a fresh sun- 
burn ; they were still warm to touch, blanching on 
pressure. They were no longer tender or painful. 

The patient had no tertiary reaction and appeared 
and felt perfectly normal 2 months after the acci- 
dent. At the time of writing, 6 months after it, no 
late effects are apparent. 

Addendum Oct. 1, 1945. 304th Day: No further 
changes noted. No peculiarities regarding exposure 
to sunlight throughout the summer recognized. 

E. This 33-year-old physician, having fair skin 
and wearing no eyeglasses, estimated that he was in 
the room about 2 minutes, standing 4 to 5 feet away 
from the direct beam. He glanced at the fluorescent 
window and almost immediately noticed irritation 
of his eyes, which at the time he attributed to ozone 
and the film which had been burned in the room. 
He was standing in the doorway of the room when 
the second exposure was made. 

Within 5 minutes the conjunctival vessels of both 
eyes were seen to be markedly injected. An hour 
later the face was red and felt warm. Within 4 
hours there was a rather marked erythema of the 
face and of the right upper extremity from the tips 
of the fingers to the shoulder, except for an area 
covered by a rolled shirt sleeve. The physician had 
been wearing a white coat at the time of the exposure 
and the anterior chest which was not protected by 
the coat showed some erythema. The peak of the 
reaction in the conjunctivae was reached in 20 
hours and subsided thereafter. From the fifth to 
the tenth day the erythema gradually decreased to 
an atypical tan. No additional areas of redness 
appeared, although there was some tingling felt 
along the anterior and lateral margins of the right 
lower leg. The only sensations noted other than 
this were the feeling of warmth of the skin and some 
itching. The reddened areas were treated with 
lanolin. 

On the ninth day, after the physician had been 
doing some painting at home, his face became ex- 
tremely uncomfortable; over the anterior portion it 
appeared a livid red, and definite edema was noticed. 


It grew worse during the next 3 days, becoming 
very tender — particularly painful on shaving— 
with marked swelling of the eyelids. 

Progress Notes 

13th Day: Superficial skin can be rubbed off the 
lower jaw. Herpes-like lesions which had appeared 
along the upper lip, at the junction of the mucous 
membrane, are now healed. The entire face is still 
red and slightly blotchy, more especially the lower 
face. The eyelids are still edematous, but improv- 
ing. The chest is slightly red. The arm is normal; 
the demarcating line which indicated the end of the 
rolled-up sleeve is no longer visible. Last night the 
deep tenderness suddenly ameliorated as the edema 
decreased. 

17th Day: Approaching normal. 

20th Day: Face appears entirely normal. 

182d Day: Has remained normal. No unusual 
effects have followed exposure to cold or to stmliglit. 
No epilation was noted at any time. 

Addendum Oct. 1, 1945. 304th Day: No further 
changes noted. No peculiarities regarding exposure 
to sunlight throughout the summer recognized. 

F. A 22-year-old medical student, with dark 
olive complexion and wearing glasses, estimated 
that he was in the room for 10 minutes. He be- 
lieves that he stood about S feet from the target most 
of the time and was in an upright position except 
for a brief look at the fluorescent window. He was 
wearing his Army uniform without the blouse. He 
experienced no immediate reaction of any sort. 

On the ninth day after the exposure he thought 
there was some questionable erythema on one leg, 
but it had entirely disappeared by night. On the 
eleventh day, after shaving, he noticed that his face 
was very sore and quite red generally. During 
that day the face felt as if it were chapped, with a 
sensation of dryness and stiffness, aird it was diffi- 
cult to open the mouth widely. There were swell- 
ing and scaling of the lips, with a somewhat herpes- 
like lesion present. 

All tenderness and pain subsided abruptly on the 
thirteenth day. The upper peri-oral redness and 
edema continued to subside up to the eighteenth 
day, when the appearance was normal. There were 
no subsequent ill effects. 

Addendtm Oct. 1, 1945. 304th Day: No further 
changes noted. No peculiarities regarding exposure 
to sunlight throughout the summer recognized. 

Massachusetts General Hospital 
Boston 14, Mass. 
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simple increased visibility of the bronchial . 
shadow. It is possible that this stage is 
non-specific and is merely an exudative 
response, either inflammator}' or allergic, 
to the infected material bathing the mucosa 
fFig. 1).- In any case, the rapid clearing 
of such a prominent bronchial shadow sug- 
gests cither a non-specific process or a ver}- 
minimal tuberculosis. At this stage there 
may be complete reversibility of the lung 
shadows to nonnal or the resolution may 
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bronchial wall, with resultant broncliiul 
tliickening. At this stage tlie roentgen 
visibility of tlie bronchial shadows is fur- 
ther increased. The walls of the bronchi 
are seen as two closely related, cienK*. 
parallel lines, separated by a centra! 
shadow caused by the lumen. This can 
frequently be recognized even when diseas 
in the contiguous parenchyma tends to ob- 
scure the shadows (Fig. 2). \Vc have been 
impressed with the value of tomography 
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in verifying the imijression of bronchial 
disea«^e. It is the opinion of the majority 
of jiatholfigists that the dependent portion 
of the trachea, over which mo-;! of the in- 
fected material pas'^es, is llie site f>f great- 
e>t involvement fUi). 'Idmograjdiy of a 
dr;iitiing Irronclui^- with a thiela-ried fh' 
(K-ndent wall (h'ig. h) would seem to in'!!- 
rati- that the -sanic- is true for ftrom-hi. 

\V!i(-n the infection cvlends throacb 
the nit!ro<i, iilcir.-ition results, I-’iirth'? 
gro-.vth .above the stirface can'*-- irtegnlat 
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r Fig. 5. A. The shadow between the left hiluni 
and the cavity in the left upper lobe represents the 
draining bronchial shadow with peribronchial reaction. 
Bronchoscopy revealed swelling and bleeding of the 
leh main bronchus, with a suggestion of early ulceration 
just below the left upper lobe branch. 

B. Detail photograph of the area being studied. 

C. Tomograph through the bronchus draining the 
cavity, taken very shortly after 5, A. The bronchial 
shadow is widened. Its wall is thickened and edema- 
tous. Its lumen is narrowed and irregular. 

granulomas represent a very active stage 
of the disease, during which there is 
continued extension along the bronchial 
wall (5). It is to be expected that all 
layers of the bronchus will now be affected. 
The bronchial wall shadow will be denser, 
more irregular, and wider in diameter. 
Its lumen will be narrowed and irregular. 
A peribronchial reaction will be present in 
the contiguous pulmonary areas. This 
may occasionally be seen as a soft exuda- 
tive shadow which lies between the cavity 
and the hilum (Fig. 4). While in most in- 
stances the bronchial shadows will be 
identifiable, nevertheless, even in the ab- 
sence of exact identification, the shadow 
between the cavity and the hilum must be 
attributed to the regional bronchial and 
peribronchial pathology. While the bron- 
choscopist may now be limited to the vis- 
ualization of one end of the lumen of such 



a lesion, the radiologist may demonstrate 
it in its entirety. 

If the ulcerogranuloma completely fills 
the bronchus, the occlusion may cause pe- 
ripheral atelectasis. Myerson (5) beUeves 
that when a suppurative focus drains via 
the bronchus, the washings tend to prevent 
complete occlusion. With continued ad- 
vance of the disease, the surface of the 
ulcerogranulomatous lesions may degen- 
erate. Myerson calls this stage “ulcero- 
granuloma with caseation,” and states that 
it has also been called caseous endobron- 
chitis (Loeschke) and caseous necrotic 
bronchitis (Ornstein and Epstein). It is 
expected that the bronchial and peribron- 
chial shadows at this stage will be even 
more pronounced (Fig. 5). Several 
bronchi may drain a larger area of involve- 
ment, as may be demonstrated on the 
roentgenogram (Figs. 8, 9, 10). Resolu- 
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Fig. 8. A. Draining bronchi from multiple tuberculous cavities in the left upper lobe lie between the cavities and 

the hilum. B. Detail photograph of the area. 


tion of the tuberculous bronchitis, with 
healing of the cavity being drained, is al- 
most invariably associated with some 
fibrous changes. The clearing of the ex- 
tensive disease is reflected by a reversal of 
the roentgen findings, with diminished 
visibility of the bronchial shadow and a re- 
turn of its wall thickness and lumen out- 
Hne toward normal (Figs. 6, 6, 7). When 
the disease has been extensive, however, 
the fibrous residua may be represented as 
well demarcated linear fibrotic strands 
which extend outward from the hilum into 
the lung fields (Fig. 7). These are fre- 
quently misinterpreted as. being due to 
previous parenchymal rather than bron- 
chial disease. 

If the cavitation or pulmonary suppura- 
tive disease becomes worse, the draining 
bronchi will reflect this by advance of the 
chronic changes in their walls. The pro- 
“ ductive changes in the wall produce a 
rigidity, straightening, and shortening. 
■ The condition is associated with varying 
degrees of stenosis, caused by scarring and 


fibrous changes. The partial or complete 
occlusion of the bronchial lumen may con- 
tribute to bronchiectatic changes in the 
peripheral arborization, especially since the 
walls are aheady diseased. Stiffening of 
the bronchial walls may keep them rigidly 
patent, as with arteriosclerotic arteries 
(Coryllos) (Fig 10). Occlusion of the 
bronchus, rigid patency of the bronchus, 
or ball-valve mechanisms would be re- 
flected in the status of the cavity or the 
peripheral lung. 

The presence of linear bronchial mark--, 
ings which extend into the lung field from a 
hilum should lead to the suspicion that a 
hidden cavity is being drained. In the 
presence of such shadows, a careful search, 
including tomographic study, should be 
made before the presence of a cavity is ex- 
cluded (Fig. 11). As a, corollary to this, 
in the presence of a radiolucent area of 
doubtful nature, the finding of a draining 
bronchus might indicate that the radio- 
lucency was due to a cavity. 

This article has been restricted to a pres- 


Fig. 6. Same case as Figure 5, appro.ximately seven 
weeks later, showing some resolution. 

A. The cavity is no longer seen. The shadow be- 
tween the hilum and the primary lesion has be^un to 
resolve. 

B. Detail photograph of the area being studied. 

C. Tomographic study of the bronchus, showing it 
to be still diseased. Its walls, although still involved, 
are thinner than on the first study. The bronchial 
lumen is wider and less irregular. (This film was dif- 
ficult to reproduce successfully.) 


Fig. 7. Same case as Figures 5 and 6, approximately 
seven months later. 

A and B. The site of the original cavity is indicated 
by a few hardly distinguishable markings. The 
bronchial shadows are still visible, but much less marked 
than before. 

C. Tomograph showing the bronchus to be thin- 
walled, and its lumen more regular and patent. There 
is a slight residual thickening of the rvalls; otherwise 
there has been a remarkable resolution of the tubercu- 
lous process as compared to the original status. Com- 
pare this with Figure 5, C, taken through the same level- 
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Fig. 8. A. Draining bronchi from multiple tuberculous cavities in the left upper lobe lie between the cavities and 

the hilum. B. Detail photograph of the area. 


tion of the tuberculous bronchitis, with 
healing of the cavity being drained, is al- 
most invariably associated with some 
fibrous changes. The clearing of the ex- 
tensive disease is reflected by a reversal of 
the roentgen findings, with diminished 
visibility of the bronchial shadow and a re- 
turn of its wall thickness and lumen out- 
line toward normal (Figs. 5, 6, 7). When 
the disease has been extensive, however, 
the fibrous residua may be represented as 
well demarcated linear fibrotic strands 
which extend outward from the hilum into 
the lung fields (Fig. 7). These are fre- 
quently misinterpreted as. being due to 
previous parenchymal rather than bron- 
chial disease. 

If the cavitation or pulmonary suppura- 
tive disease becomes worse, the draining 
bronchi will reflect this by advance of the 
chronic changes in their walls. The pro- 
' ductive changes in the wall produce a 


fibrous changes. The partial or complete 
occlusion of the bronchial lumen may con- 
tribute to bronchiectatic changes in the 
peripheral arborization, especially since the 
walls are already diseased. Stiffening of 
the bronchial walls may keep them rigidly 
patent, as with arteriosclerotic arteries 
(Coryllos) (Fig 10). Occlusion of the 
bronchus, rigid patency of the bronchus, 
or baU-valve mechanisms would be re- 
flected in the status of the cavity or the 
peripheral lung. 

The presence of linear bronchial mark- 
ings which extend into the lung field from a 
hilum should lead to the suspicion that a 
hidden cavity is being drained. In the 
presence of such shadows, a careful search, 
including tomographic study, should be 
made before the presence of a cavity is ex- 
cluded (Fig. 11). As a, corollary to this, 
in the presence of a radiolucent area of 


doubtful nature, the finding of a draining 
rigidity, straightening, and shortening. . bronchus might indicate that the radio- 
The condition is associated with varying lucency was due to a cavity, 
degrees of stenosis, caused by scarring and This article has been restricted to a pres- 
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Fig. 9. Large area of involvement in the right apex 
and retroclavicular area, drained by several diseased 
bronchi. 


entation of the uncomplicated and more 
easily recognized bronchial lesions. With 
close scrutiny, however, the radiologist will 
be able to pick out the diseased bronchi 
even in the presence of extensive surround- 
ing pulmonary disease. Tomographic 
studies have proved to be of great value. 
In the absence of equipment for that 
procedure, Bucky studies are informa- 
tive. 

A summary of some of tlie clinical as- 
pects of bronchial tuberculosis may be of 
value to the reader. A short verbatim ex- 
cerpt from the excellent report by Riggins 
(9) is therefore presented. 

“A tentative diagnosis of bronchial tuberculosis 
is warranted if any of the following sj’-mptoms or 
findings are present: positive sputum without dem- 
onstrable cavity; unilateral wheezing (is never 
asthmatic); lobar atelectasis or obstructive em- 
physema; cavities with fluid level; rapid and undue 
enlargement of a thin-walled cavity surrounded by 
relatively healthy lung, (positive pressure cavity), 
unexplained inability to close cavities with pneu- 
mothorax in the absence of extensive surrounding 



Fig. 10. A. Several bronchi may be identified as draining the diseased area in the left apex. Pneumothorax 
has not resulted in collapse of the cavity. B, The same cavity following thoracoplasty. It is compressed but 
not collapsed. The rigid bronchi are still plainly demonstrated. 
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Fig. 11. No cavity can be seen on the routine study. 
The presence of visible bronchial markings suggests 
that a hidden cavity is being drained. B. Tomogra- 
phy confirms the presence of a draining cavity. The 
bronchus may be seen e.\tending from the cavity toward 
the hilum. This could be seen better with transillumi- 
nation of the film than the reproduction demonstrates. 

caseation or adhesions; pendulum sway of the 
mediastinum in non-pneumothorax cases with 
bronchial stenosis and obstructive emphysema; 
undue dyspnea; harrassing or stridulous cough; 
wide variation in the amount of sputum; occa- 
sionally or persistently foul sputum; periodic febrile 
attacks unassociated with obvious cause (retention 
of secretions); recurring attacks of bronchopneu- 
monia witli negative sputum; and the development 
of bronchiectasis or acute putrid limg abscesses in 
patients with pulmonary tuberculosis.” 

SUMMARY ■ 

1. The lung shadows between a tuber- 
culous cavity and the hilum contain the 
regional bronchi and the peribronchial vas- 
cular and lymphatic channels which drain 
the area of parenchymal involvement to- 
ward the lung root. 

2. Heretofore the diagnosis of disease 
of the draining bronchi from tuberculous 
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cavities was based upon clinical evidence, 
bronchoscopic findings, and circumstantial 
roentgen signs. 

3. The roentgen shadows of the drain- 
ing bronchi have a characteristic appear- 
ance, which permits an opinion as to their 
status. 

4. The roentgen characteristics of the 
draining bronchi from tuberculous cavities 
are enumerated, with illustrated examples. 

5. All of the cases presented were of 
proved tuberculous etiology. It is to be 
inferred, however, that the draining 
bronchi from non-tub erculous lesions may 
also be demonstrated. 
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derives from an article on the pathologj’^ of tracheo- 
bronchial tuberculosis which was written by Dr. 
Gertrude Silverman (10) at the suggestion of Dr. 
H. McLeod Riggins. Dr. Riggins’ keen clinical 
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observations. I wish to thank Dr. Richard H. 
Bennett for his interest and permission to use ma- 
terial from his medical service. 
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A Study of the Ureters in Bladder Neck Obstructions* 

FAY H. SQUIRE, M.D., and HERMAN L. KRETSCHMER, M.D.^ 

Chicago, 111. 


S OON AFTER THE introduction of intra- reach an erroneous conclusion, thus over- 
venous urography, it was employed looking a serious renal lesion, 
routinely in all , cases of bladder neck ob- As time has gone on and more and more 
struction on the service of one of the patients have become famihar with the 
writers (H. L. K.). Early in its use we possibility of being relieved of obstruction 
were impressed by the frequency with by transurethral resection instead of open 
which hydronephrosis and hydro-ureter operation, with its lower mortality and 



Fig. 1, Tortuous left ureter. 


were found, and often in cases in which 
dilatation was not suspected. The rou- 
tine use of intravenous urography re- 
vealed, also, other types of renal disease 
that was not suspected and hence would 
have been overlooked. We refer to malig- 
nant tumors and solitary cysts of the 
kidney. In patients with bladder neck 
obstruction who give a history of gross 
hematuria, one is likely to ascribe the 
bleeding to the obstruction, and hence 


morbidity, they now seek relief early 
rather than late in the course of their 
illness. Consequently, patients with large 
hydronephroses and hydro-ureters, large 
diverticula, and bladder, stones are fewer 
in number.' 

As a result of our observations of the 
frequency with which these changes were 
found, we became interested in a study of 
the course of the ureter. This paper is iu 
the nature of a preliminary report of this 


1 From the Presbyterian Hospital of Chicago. Read before the Joint Meeting of the American Roentgen Raj 
Society and the Radiological Society of North America, Chicago, 111., Sept. 24-29, 1944. 

^ President of the American Medical Association. 
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Fig. 


4. Looping of ureter in pelvis before entering bladder. 
Fig 5 . Lateral displacement of right lower ureter. 
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study, being based upon a review of 120 
films selected at random from the roent- 
gen-ray department of the Presbyterian 
Hospital. 

An interesting observation to which we 
should Uke to refer is the fact that in a 
relatively large number of patients the 
lower part of the ureter was not visualized. 
The reason for this we do not know. Be- 
cause of tliis lack of visualization of the 
lower part of the ureter, it was necessary 
to review a great many films in order to ob- 
tain 120 in which visualization was present. 

For purposes of presentation the cases 
were divided into two groups; those in 
which the course of the ureter was normal, 
and those in which there was some devia- 
tion from the normal course. 

1. Normal Course: In 53 cases, or 
44.16 per cent, the course of the ureter 
was normal. A study of the records dis- 
closed that 48 of this group, or 90.56 per 
cent, had benign obstruction, and 5, or 
9.43 per cent, had carcinoma. In other 
words, in nearly one-half of our cases, the 
course of the ureter was normal. 

2. Deviation from Normal: This group 
forms the basis of this preliminary report. 


It includes 67 cases or 55.82 per cent of the 
total. Of this number, 60, or 89.55 per 
cent, had benign obstruction, and 7, or 
10.44 per cent, had carcinoma. 

A review of this group disclosed the 
following abnormaUties in the course of 


the pelvic portion of the ureter ; 

Right-angle turn of ureter 25 

Right-angle turn of ureter, high 4 

Lateral displacement of ureter 

Marked 7 

SUght 2 

Looping of ureter 12 

High entrance of ureter into bladder. . 4 

Low entrance of ureter into bladder. . 2 

Entrance of ureter at mid-line 2 

Dilatation of ureter 

Marked 13 

Shght 11 

Tortuous ureter 3 

Hydronephrosis 6 

Normal course with dilatation 8 

Normal entrance of ureter with lateral 
displacement 4 


Presbyterian Hospital of the City of Chicago 
Chicago 12. 111. 
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Diagnosis of Pes Planus by X-Ray ‘ 

CAPT. WILLIAM L. BONNET, M.C., A.U.S., and CAPT. D. R. BAKER, M.C„ A.U.S. 

B ecause of numerous complaints relative apparently insignificant foot disorders t 
to the feet, among the Armed Forces, manifest symptoms, ranging from those o 
it Tvas decided at this Station to conduct a a minor nature to incapacitation, 
surv'ey of foot cases. Letters from officers According to Ilfeld (1), approximate!’ 
stationed overseas led us to the conclusion 50 per cent of those appearing before thi 
that many men were being shipped out CDD Board at the Station Hospital, Cam] 
with foot conditions which caused them to Callan, California, came because of ortho 
become incapacitated, either partially or pedic complaints, and of these one-thir 
wholly, thus imposing a burden upon their were foot complaints. Morton (2) has e= 
organization and also sharply reducing timated the incidence of pes planus at a 
their own personal morale. Men with high as 40 per cent of the population. Th 



Fig. 1. Special film holder for weight-bearing examination. 


minor sjmptoms relative to the feet and great need of further information regarding 
no gross physical foot deformitj- have many the condition is iudicated by this figuf^ 
times been declared fully qualified for over- and by the known etiologic role of 
seas duty on the basis of their particular planus in the production of legache, back- 
jobs — clerks, technicians, etc. — on the ache, and arthritic involvement of the 
ground that their work would not entail knees, hips, and spine, 
much marching or other ph)’'sical stress. In view of the above considerations, it 
Owing to unforeseen circumstances, how- was deemed desirable to set up a simple x- 
ever, soldiers have often had to resort to ray technic for examination of the feet, 
foot marches when it had been anticipated both in repose and during weight beanng 
that their movements would always be (Figs. 1 and 2), whereby the actual po^i' 
motorized. This has caused many with tion of the plantar arch and its deviation 
iTccepted for publication in March 194.5. from normal could be accurately deter 
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mined. Accordingly', a simple film holder 
was constructed for the weight-bearing ex- 
amination, and pedograms (footprints) 
were taken in each case, both in repose and 
during weight bearing, for comparison with 
the films. To determine the role of tarsal 
pronation, a weight-bearing anteropos- 
terior view of the foot was also taken by 
the double-exposure method (Figs. 3 and 
4) . In each instance a case history was ob- 
tained with special reference to antecedent 
trauma and to rickets and other bone dis- 
ease. An attempt was made to obtain a 
normal standard, deviations from which 
would indicate either pes planus or a pre- 
pes-planus status. , 

Before describing the actual metliod of 
measurement and presenting the results 



Fig. 2. Examination of feet in repose. 



Fig. 3. Double-exposure method for study of tarsal pronation. A. First exposure. B. Seeond exposure. 


of our survey, a brief review of the salient 
features of pes planus seems pertinent. 

Etiologic factors in pes planus include 
heredity, static defects, infections, occupa- 
tion, obesity, posture, and injury. He- 
redity plays an important role and, accord- 
ing to Lewin (3), the paternal parent is 
usually the one responsible. Infectious 
diseases capable of producing toxic relaxa- 
tions of the supporting structures of the 
foot may cause flatfoot and even arthritic 
involvement. Congenital anomalies such 


as an accessory scaphoid bone, fusion of 
the tarsal bones, and very rapid growth oi 
the feet, are mentioned by Lewin as pre- 
disposing factors, although our survey re- 
vealed but few congenital defects. Poor 
posture may play a part. Obesity, by 
virtue of causing disproportion between the 
weight to be carried and the structure of the 
feet, is also to be considered. Fractures, 
sprains, improperly fitting shoes, and oc- 
cupational trauma are known to contribute 
to the production of flatfoot. 
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forward between the second and third 
metatarsals, and a “leverage axis,” extend- 
ing between tlie first and second metatar- 
sals (Fig. 5). He considers tlie foot not as 
a single unit, but divides it into five indi- 
vidual arcs conforming to the metatarsals 
whicli, when viewed laterally, are shown 
to be each of a separate height and length 
(Fig. 6). 



Fig, 6. Metatarsal segments of the foot. _ A. Sug- 
gested physiological division of the foot into longi- 
tudinal segments conforming to the metatarsal bones. 
B. Side view of segments with arrows to indicate the 
direction of weight transmission. Reproduced from 
Morton's "The Human Foot,” by permission of the 
Columbia University Press. 


By means of the staticometer, it is seen 
that the weight-bearing distribution upon 
the foot is proportionately as follows; os 
calcis 3, first metatarsal 2, second, third, 
fourth, and fifth, 1 each (Fig. 7). 

The integrity of the foot is entrusted to 
the bony architecture, ligaments, and mus- 
cular apparatus. The ligaments which are 
important at the astragalotibial joint are 
the internal and external deltoids, control- 
ling lateral stress; at the subastragaloid 
joint, the calcaneo-scaphoid, which pre- 
vents forward and downward gliding of 
the astragalus on the inner arch of the foot; 
at the remaining articulations, the cal- 
caneocuboid, stellate, and radiate Uga- 
raents. Thus, the posterior foot is rigid 



Fig. 7. Weight distribution upon the foot in stance. 
The black dots indicate the points of bony contact 
and support afforded by the metatarsal bones (and 
sesamoids) anteriorly and by the heel posteriorly. 
Little if any weight is usually borne by the base of the 
fifth metatarsal. The normal ratio of weight dis- 
tribution in this position is 1X:2X:3X. The broken 
line indicates equal division of weight normally trans- 
mitted upon the fore part of the foot. Reproduced 
from Morton’s “The Human Foot,” by permission of 
the Columbia University Press. 

and the anterior foot mobile, allowing the 
metatarsals and digits to adapt themselves 
to the supporting surface which they grip 
while the posterior foot deploys from the 
surface in walking (5). 

As to the muscles, in the ankle joint 
plantar flexion is controlled by the soleus 
and gastrocnemius-plantaris assisted by 
the flexor hallucis longus, tibialis posticus, 
and peroneus longus. Dorsiflexion of the 
ankle is controlled by the tibialis anticus, 
the extensor digitorum, and the peroneus 
tertius. The subastragaloid joint depends 
for supination upon the tibialis posticus, 
assisted by the flexor hallucis longus and 
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reaches the ball of the foot. The toes then 
grip the surface to provide a fixed point 
so that the body may be pulled forward. 
This latter is done by flexion associated 
witli supination of the subastragaloid ar- 
ticulation and abduction in the midtarsal 
joint. With each pronation motion of the 
back of the foot, there is a compensatory 
supinator}'^ rotation of the forefoot, which 
is especially noted in flatfoot (4). 

The lifting force in walking is exerted 
at tlie heel and passes forward and upward 
in a curved direction toward the keystone 
of the arch, whence it curves dorvnward 
and forward to the metatarsal heads, which 
serve as a fulcrum. These lines of force 
are to be found in the distribution of the 
trabeculae of the bones of the foot and are 
identified as compression stresses (Fig. S). 
Since the bony architecture of the foot is 
segmented, the lines of force are broken by 
the intervening joints. Counteracting ten- 
sile stresses are arranged in secondary 
systems in each bone involved, and the con- 
tinuity is made possible by the plantar liga- 
ments and fascia (1). 

The principal joints involved in weak 
and flat feet are the subastragaloid and mid- 
tarsal articulations. In the weak foot, nor- 
mal equilibrium is merely threatened, not 
actually disturbed, while in flatfoot, equi- 
librium is disturbed and morphological 
changes due to the relaxation of the liga- 
ments and muscles have ensued. The as- 
tragaloscaphoid joint is altered by a de- 
forming force consisting in the rotatory 
component of the upper pressure applied to 
the center of the ball of the foot. This 
causes an upward movement of the forefoot 
against the back part of the foot, resulting 
in rotation of the astragalus downward and 
inward while the toes and metatarsals ro- 
tate upward and outward. 

Shanks, Kerley, and Twining (6) noted 
the following morphological changes in 
cases of pes planus: “(1) The scaphoid and 
cuboid slip downward. The scaphoid may 
be wedged, and the upper part of the joint 
space between it and its neighbors may be 
widened. (2) The astragalus appears fore- 
shortened, with a prominent anterior and 



Fig. 9. A. Structural stability of the foot. An- 
terior view with the axis of balance (BB) in normal 
position between the second and third metatarsals. 
The first and fifth metatarsal bones furnish an equally 
wide margin of stability on each side of the foot (IB 
and BV). 

B. Hypermobility of first metatarsal segment. The 
first metatarsal and internal cuneiform bones are un- 
shaded to denote their ineffectiveness (through hyper- 
mobility) to contribute to the medial stability of the 
foot. The resulting pronation causes body weight to 
become concentrated upon the second metatarsal and 
continues until restricted by the muscles on the inner 
side of the ankle, or until the first metatarsal gains a 
firm contact with the ground. 

Reproduced from Morton's "The Human Foot,” 
by permission of Columbia University Press. 


upper margin. Its anterior extremity is 
depressed.” 

It is our opinion that these changes take 
place as the result of compensation when 
the pes planus status is of extended dura- 
tion. Many of the cases surveyed showed 
these morphological changes, which may, 
we believe, later lead to true arthritic 
states both locally and in distant joints, 
as a result of the alteration of the weight- 
bearing axes. 

In the subastragaloid joint, the astragalus 
glides forward and downward, causing 
flattening of the arch and convexity of the 
inner border. This “break” in the middle 
of the foot is due to the fact that the heel is 
a fixed point and the ball a fixed area. As 
the astragalus moves forward and inward, 
the os calcis is forced to follow it and 
pivots about its point of posterior support 
so that the whole posterior foot becomes 
pronated. This is not possible in the fore- 
foot, because of the broad area of contact. 
Thus, the forefoot is in relative supination 
and dorsiflexion as compared to the back 
part of the foot. 

According to Morton, pronated feet 
show a concentration of body weight upon 
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the head oi the second rather than of the 
Sx=t metatarsal, resnlting in several criteria 
for diagnosis. These criteria, demonstrable 
by s-ray. are: (1) an elongated second 
metatarsal as compared with the first: 
t2) broadening of the shaft of the second 
metatarsal as compared v* itn tne lourtn: 
i'o) increased separation between the in- 
ternal and middle cuneiforms; (h) sesa- 
moids over the first metataisa] located 
prorimal to the head. 

Elongation of the second metatarsal 
and, or prorimaHy placed sesamoids of the 
first metatarsal showed no apparent varia- 
tion on the staticometer with the subject 
standing, but a kinetograph revealed a 
h^vy concentration of weight on the sec- 
ond metatarsal during walking, apparently 
the result of leverage stresses. Broadening 
of the shaft of the second metatarsal is 
probahly due to a compensatory hyper- 
tronhy as a result oi an abnormal increase 
in function. Increased separation between 
the internal and middle cmaeiform is an in- 


dication of h^'permobilit}' of the first meti- 
tarsal segment, which consists of the Sm 
metatarsal, internal cuneiform, and the h- 
temal third of the scaphoid, as illustrated t 
Figure 6. This m'permobility results in tit 
second metatarsal carrying the burden o: 
the first, a tendency of the foot to roll in- 
ward, since the first metatarsal fails to ac 
as a buttress, and an increase in the stress 
of the musdes of the internal side of tit 
ankle (Fig. 9). Bingham found 10 per cert 
of patients in Ms clinic complaining g: 
painful feet to have '‘hlorton's svndrome” 
(d- 

As obsei-ced by many investigators, foot- 
prints are of doubtful value in estimatiut 
the d^ee of pes planus. Our investiga- 
tion showed that footprints (pedogTams- 
are reliable for determining the degree of 
pronation but not oi the actual descent c: 
the arch. 

The symptoms of fiatfoot are fatigue, 
pain, and aching, commonly referred to as 
tarsalgia. Varying areas of tenderness are 
forma over the tarsal area. Theoretically, 
disturbances in weight bearing secondary 
to alteration of the plantar arch would be 
definite factors in the etiology of arthritic 
involvement of the knees, tops, and spiaf- 
That this theory is correct is believed by 
numerous dinidans, and many of us have 
seen chronic back pain ameliorated by cor- 
rection of a co-existing nes nlanns. 

In our x-ray survey, we measured tie 
distance from the base to the apex of tie 
triangle formed by lines extended along tie 
plantar aspect of the foot laterally. The 
base extended from the head of the Sftn 
metatarsal to the posterior plantar aage 
of the 05 calcis. The posterior side of ti' 
triangle connected the plantar eminences o 
the 05 calcis. and the anterior side extend^ 
from the plantar aspect of the head oi ts; 
fifth metatarsal through the plantar aspect 
oi the proximal end of the fifth metataisri: 
as illustrated (Figs. 10 and 11)- Fhn 
method of meastuing the longitudinal arcj 
was chosen because of its simplicity 
because the points involved are^ e^j 
visualized. The results approached ti^f 
obtained by kloreau and Costa Bertani ■> 
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with their method of measuring various 
angles of the plantar aspect of the foot. 

For a part of our survey the internal 
longitudinal arch was used as an indicator. 
The measurement of the internal arch was 
quite consistent witli the more easily estab- 
lished measurement of the outer arch, which 
foot it is believed is a true indicator of de- 
gree of involvement. 

Pronation was determined on the basis of 
pedograms in repose and during weight 
bearing and double-exposure weight-bear- 
ing x-ray examination, as illustrated in 
Figure 3. According to Ilfeld, pronounced 
pronation of the foot may be pres- 
ent without symptoms. Two per cent of 
his series of patients with normal feet pre- 
sented third-degree clinical pronation and 
15 per cent showed second-degree prona- 
tion (1). In view of these observations, we 
concluded that an x-ray examination in the 
presence of foot complaints is a very neces- 
sary procedure inasmuch as many discrep- 
ancies are noted between the clinical and 
x-ray diagnosis. 

Study of the tarsal internal cuneiform 
scaphoid joint in the clinical examination 
was found to lead to a diagnosis tall)dng 
with the x-ray diagnosis more frequently 
than the usual method of using the tarsal 
scaphoid as an indicator. The tarsal in- 
ternal cuneiform descends in relationship to 
the scaphoid rather than vice versa in a case 
of pes planus. We arbitrarily set up a 
standard of arch measurement of 1 cm. or 
more during weight bearing as necessary to 
exclude pes planus. 

It was noted that in many cases the arch 
was normal in repose bu£ showed a rather 
marked descent during weight bearing. 
These cases could properly be termed, pre- 
pes planus or, in some cases, merely foot 
strain. Patients whose measurements were 
below the average in both repose and 
weight bearing were found to have fewer 
symptoms, in general, than those desig- 
nated as pre-pes planus, presumably due 
to the stretching of the foot structures in 
cases of the latter type, whereas an already 
developed flatfoot was more or less com- 
pensated. 



Fig. 11. Roentgen measurement of the arch during 
weight bearing. 


Methods of therapy are many, but fall 
into two main groups ; (1) those which tend 
to lift the arch and (2) those which are de- 
signed to lift the heads of the metatarsals. 

Morton’s method of building a lift under 
the heads of the metatarsals which, by 
failure to contact the surface, escape their 
share of foot stress, is an example of the 
latter group. Of 100 soldiers treated by 
this method in Bingham’s series (7), 76 
were sufficiently benefited to return to 
full military duty. Theoretically, the best 
of the methods designed to lift the arch 
seems to be that calling for a plastic plate 
encased in a leather pouch which is inserted 
in a shoe over the arch and heated with a 
current until the plastic becomes pliable. 
The patient then walks with the device in 
place and, by virtue of actual use, molds 
the plastic to fit the foot. After five min- 
utes, the plastic becomes hardened and 
serves as a minor support until the arch 
has been forced up to a slightly higher po- 
sition. The whole procedure is then re- 
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peated and by further repetitions tlie ardi 
is theoretically replaced to a more nearty 
normal anatomical position. 

Lack of ability to make follow-up 
studies on tlie patients surveyed prevents 
any definite conclusion as to proper tliera- 
peutic metliods. 

In those cases of our series ndtliout pes 
planus tlie x-ray measurements showed 
variations between 1.0 and 3.0 cm. in re- 
pose, until tlie average at about 1.9 cm. 
During weight bearing, tlie variation was 
from 1.0 to 2.3 cm., until an average of 
about 1.1 cm. 

In cases until x-ray eindence of pes 
planus the variation in respose was be- 
tween —0.5 cm. and -f-o.O cm., witli the 
average at about 1.3 an.; during weight 
bearing, from —0.6 cm. to -f-0.9 cm., until 
tlie average at about -f O.S cm. 

jMeasurements during weight bearing 
were arbitrarily set up for correlation witli 
the clinical diagnosis, in degrees, as follows: 
normal, 1.0 cm. or above; first-degree pes 
planus 0.7 to 0.9 an.; second-degree pes 
planus, 0.4 an. to 0.6 cm.; third-degree, 
0.2 cm. to 0.3 cm.; fourth-degree, —0.1 to 
-f-0.1 cm. 

Of the cases clinicall)^ appearing to be 
normal, S3 per cent showed x-ray eddence 
of pes planus; 77 per cent, lidwei-er, were 
either normal or of less tlian third degree. 
Thus, 23 per cent were patliological accord- 
ing to Arrav standards. Of tlie cases clini- 
cally shounng first-degree pes planus, 9 per 
cent were declared nonnal on tlie x-ray 
examination, 36 per cent first-degree, 39 
per cent second-degree, 7 per cent tliird- 
degree, and 9 per cent fourtli-degree. Of 
the cases clinically showing second-degree 
pes planus, 9 per cent were nonnal b}’' x-ray 
standards, 36 per cent first-degree, 35 per 
cent second-degree, 15 per cent third- 
degree, and 5 per cent fourtli-degree. Of 
third-degree cases, from a clinical aspect, 
S per cent were found roentgenologically 
to be normal, 25 per cent first-degree, 
46 per cent second-degree, 15 per cent 
third-degree, and 6 per cent fourtli-degree. 
There were no cases clinically diagnosed 
as of fourth degree. 


Tliese findings are summarized in tlie 
accompanying table. 


Table I: Comp.\risox of Cu.vic^i. ant> Rosntgsx 
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Roentgen Diagnosis 

CHnic.il Diagnosis 

1 

Xor- First- Second- Third- Fourth- 
inal Degree Degree Degree Degrct 

Nonnal 

First-Degree 

Second-Degree 

Third-Degree 

17 % 24 % 37 % 16 % 6g 

9' 36 39 "6 

9 36 35 15 5 

S 25 46 15 f) 


Pronation studies led to tlie following ob- 
servations. Of tlie cases wliicli appeared 
clniically and roentgenologically negative 
for pes planus, 57 per cent showed prona- 
tion on films and pedograms. Sixty-five 
per cent of tlie cases diagnosed clinically 
as pes planus were negative for pes planus 
on x-ray examination but showed proiia- 
tion. Of the cases udtii x-ray cadence of 
pronation, 61 per cent were negative for 
pes planus, 17 per cent showed first-degree 
pes planus, 10 per cent second-degree, and 
5 per cent fourtli-degree. 

Forty colored patients and 360 white 
patiaits were examined, wliicli is approxi- 
mately the proportion assigned to tin's 
field. Of tlie colored group, 90 per cent 
showed cadence of pes planus, as com- 
pared witli 72 per cent of tlie white group. 
It is beKeved tliat these percaitages may 
be roughly correct for an over-all survey. 

Patients 10 or more pounds overweiglfi 
constituted only 34 per cent of tlie total 
iritli pes planus; of tliose without pc? 
planus, 46 per cent were 10 or more pounds 
overweight. 

A history of foot injury' was obtained in 
2S per cent of tliose iritli eadence of pcs 
planus and in 33 per cent of tliose vitliont. 

The age incidence is as follows, tliongfi 
these figures are probably' misleading, since 
tlie majority' of nulitary persomiel fall m 
the age group 20 to 30 : 


15 to 20 years . 
20 to 25 y^ears . 
25 to 30 y'ears . 
30 to 35 years . 
35 to 40 y^ears. 
40 to 45 years. 


‘Vo 

40% 

24% 

19% 

S% 

2 % 
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Half of the cases surveyed were ob- 
served, also, for “Morton’s foot’’ (short 
first metatarsal, etc.) . Of tliis group, 42 per 
cent had pes planus without evidence of 
“Morton’s foot”; 12 per cent of those with 
- “Morton’s foot” showed no evidence of pes 
planus. 


CONCLUSIONS 

On the basis of the clinical liistory, physi- 

- cal examination, and x-ray examination of 
400 subjects, it is felt that the following 

• conclusions may be drawn: 

' 1. That many persons appearing to have 

- normal arches but complaining of foot dis- 
tress may have a basis for their symptoms, 

]'■ if the x-ray findings in this survey can be 
"" accepted as an indication of structural 
^ defects. 

2. That the measurement of descent of 
the lateral arch, using the 5th metatarsal 

^'and the os calcis, may constitute an index 
? of the degree of pes planus. 

3. That pronation and pes planus may 
be coexistent or present individually. 

4. That “Morton's foot” (short first 
metatarsal, etc.) may or may not coexist 

c with x-ray evidence of pes planus. 

E 5. That an arbitrary standard of 1 cm. 
c< for the height of the lateral longitudinal 
arch is the most practical for separating 
c those cases which may be designated as 
it pes planus from those which may, not. 
i This conclusion is based on the number of 
cases falling above and below this measure- 
ment in this survey. 

6. That, in this survey at least, the in- 
cidence is higher among colored persons 
J. (90 per cent) than among whites (72 per 
cent). 

y 7. That, contrary to the findings of 
i.; other investigators, overweight (10 pounds 
y or more) did not seem to be a factor in the 
^ incidence of pes planus. 

8. That pes planus is an important 
physical condition resulting in far-reach- 
i; ing body changes and should be given more 
recognition by both radiologists and the 
1' general medical profession. 


Regional Hospital 
Langley Field, Va. 


CLINICAL NOTES 

Capt. D. R. Baker, M.C., A.U.S. 

Captain Bonnet has asked that I discuss 
the clinical application of this survey. It 
has been my opportunity to see a majority 
of the cases studied. These comprised all 
types of foot and arch deformities and so- 
called normal feet, as well as frank cases of 
flatfoot. Both sexes are included. 

It is clear that if the measurements ob- 
tained from the x-rays can be accepted as 
an adequate determination of the presence 
or absence of pes planus, one’s clinical 
judgment is seldom correct. This is dem- 
onstrated by the finding of pes planus in 
83 per cent and pronation in 57 per cent of 
so-called clinically normal cases. At .first, 
I was skeptical of the findings, because the 
measurements were made from the lateral 
aspect of the plantar arch. When, how- 
ever, measurements were made on the same 
films, using the medial aspect of the arch, 
the difference was found to be negligible. 

The study has been of inestimable value 
in differentiating between pes planus and 
pronation and in borderline cases of pes 
planus in respect to duty assignments. 
It is my feehng that such studies are indi- 
cated in order better to evaluate and treat 
all cases of painful feet in which some de- 
fect of the plantar arch is suspected. 
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Pneumoconiosis Due to Cotton Dust (Byssinosis)' | 

A Case Report i 

LT. COL. PAUL V. McCARTHY, M.C., N.G., and LT. COL. WALTON R. AKENHEAD, M.C., A.U.S. j 


B yssinosis, a form of pneumoconiosis 
due to prolonged inhalation of cotton 
dust, has long been recognized as a cause 
of ill health among British cotton-mill 
workers. In 1936, C. Prausnitz (2) and 
co-workers, under the auspices of the Brit- 
ish Medical Research Council, published 
an account of their extensive investiga- 
tions into the causes of respiratory disease 
in this industrial group. A brief review of 
this work follows. 

Sickness caused by respiratory disorders 
is frequent in cotton mill operators, par- 
ticularly those working in departments in 
which there is a continuously high content 
of cotton dust in the air. Many operators 
working in such departments experience a 
typical illness, referred to as “stripper’s 
asthma” or “cotton-mill fever,” an insidi- 
ous disease characterized initially by evi- 
dence of upper respiratory irritation with 
moderate fever. The first attack soon sub- 
sides, but with continued employment in 
this type of work a dry irritating cough and 
attacks of breathlessness develop, with a 
sense of constriction in the chest. These 
symptoms are aggravated on return to 
work on Mondays after a week-end of ab- 
sence from the mill. In a period of years, 
symptoms become more severe ; ‘ ‘ Monday- 
morning fever” continues into later days 
of the week, with aggravation of symp- 
toms. The cough grows worse, becoming 
spasmodic, with production of small quan- 
tities of sticky, tenacious sputum. If the 
affected person quits the mill before symp- 
toms become too severe and enters some 
type of out-of-door work, these dis- 
appear and health is regained. If, how- 
ever, he remains in the same type of em- 
ployment, he becomes progressively worse, 
with a prospect of invalidism with em- 
physema, bronchitis, and ultimate cardiac 
failure. Fletcher, co-worker of Prausnitz, 

' Accepted for publication in May 1945. 


examined radiographically 100 persons i 
with “mill fever,” He describes the ap- j 
pearances as those of chronic bronchitis | 
with associated emphysema; there were | 
no particular roentgen features specific | 
for the disease. 

A short summary of the findings and ex- i 
perimental observations of Prausnitz ani 
his co-workers follows: 

1. Card-room air of cotton mills is rici 
in dust particles less than 2 microns in di- 
ameter and still richer in ultramicroscopic 
particles capable of easy penetration into 
deep air passages. 

2. The protein fraction of cotton dust 
has an irritating effect upon the deeper 
tissues of the lungs and produces definite 
inflammatory lesions. Animals subjects 
to prolonged inhalation of cotton dust' 
showed marked thickening of the inter- 
alveolar septa as a result of edema, leuko- ■ 
cytic and dust cell infiltration. 

3. Patients working in cotton mills who 
develop “card -room fever” all become hy- i 
persensitive to cotton-dust protein. Evi- 
dence of anaphylaxis could be produced ^ 
by intracardial injection of cotton dust i 
into animals which had been previously | 
sensitized by parenteral injection of the 
cotton-dust protein or by prolonged inhala- 
tion of the dust itself. 

4. Physiological tests showed definik ; 

impairment of respiratory function in s i 
large portion of cotton workers suffering | 
from respiratory diseases. , j 

The British workers conclude that it is j 
important that persons complaining of ; 
respiratory diseases be removed early ffoffl ; 
the injurious working conditions (high cot- . 
ton-dust air content) before secondary ^ 
changes develop in the lungs. . 

Trice (3) and Bolen (1) have written oj 
the hazard of byssinosis in America an 
suggested means of prevention. Bo e 
reviews the literature. 
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CASE HISTORY 

A white male, 21 years of age, a native of a south- 
eastern state, entered the hospital on Jan. 13, 1943, 
ten weeks after induction into the Army. For 
■ several days he had not felt well, because of a cold. 

On admission, he complained of weakness, sore- 
. throat, chills, cough, and pain in the chest. His 
' temperature was 102.2° F., pulse 104, and respira- 
: tions 32. 

The patient stated that he had not been very well 
for several years. His only definite illness, however, 
' during that period had been an attack of "flu” 
V in 1938, at which time he was sick for one week. 
He had a similar illness in the spring of 1940, with 
loss of several days from work. On recovery he 
.. had retiUTied to his place of employment, where he 
had remained as an employee until induction.- 
In January' 1940, the patient had started working 
- in a cotton mill, where he was employed as a quilling 
|i machine operator in a weaving room. In this room 
there was always a fine, misty dust, which settled 
, ; on the looms and other machinery. At intervals the 
' looms were cleaned with an air hose, and at such 
times the air of the room became very dusty. The 
1 1 patient did this type of work on several occasions 
ee as a spell job. He stated that, after working in 
^ the mill for six or eight months, he asked for a 
. . lighter type of work, not feeling up to the duty 
to which he was then assigned. Such an adjustment 
I < was made, and he got along rather well, 
i The family history was irrelevant with the excep- 
ts tion that a sister suffered from asthma. 

The patient was a well formed young man, rather 
slender, not appearing particularly sick and with 
no gross abnormalities. The membranes of the 
'J. nose and pharynx were moderately injected. Re- 
i peated examinations of the chest during his hospital 
. stay showed no abnormal findings. The rest of the 
physical examination was essentially negative. 

A roentgenogram (Fig. 1) taken shortly after 
^ admission revealed large patchy densities through- 
■' out both lung fields. These were at first thought to 
be associated with the upper respiratory infection 
from which the patient was suffering, but though 
he recovered from his illness within three or four 
days, the roentgen appearance remained unchanged 
•J for a period of two months, during which he was 
under observation. For an interval during this 
time, he was receiving potassium iodide therapy. 
With the exception of a slightly increased sedi- 
mentation rate, all laboratory studies were negative. 
These included spinal fluid examination, a blood 
Kahn test, blood culture, repeated sputum examina- 
ji tions for tubercle bacilli, and several for fungi. The 
red blood cell count was 5,000,000, the white cell 
i'" count 8,800, with 80 per cent polymorphonuclears 
and 20 per cent lymphocytes. The urine was normal, 
if' The blood sedimentation test one month after 
.■•j admission was 14 mm. in thirty minutes and 27 mm. 
j at the end of one hour. An old tuberculin intra- 
dermal skin test was negative. 



Fig. 1. Roentgenogram showing large patchy densities 
throughout both lung fields. 


SUMMARY 

This case is presented as one of pneumo- 
coniosis (byssinosis) due to prolonged in- 
halation of cotton dust. The diagnosis is 
based on the history of employment as a 
cotton-mill worker for a period of about 
three years just prior to hospital admission, 
together with an analysis of the clinical 
history and the patient’s activities during 
this period. For the two months he was 
under observation, the findings as seen in 
the chest roentgenogram made on his ad- 
mission for a minor respiratory aihnent re- 
mained unchanged. These we can only 
explain as due to byssinosis. 

1024 N. Lincoln St. 

Aberdeen, S. D. 
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An Unusual Case of Multiple Chondromata' 

MAJOR RAMSDELL GURNEY, M.C., A.U.S., and CAPT. LOUIS COHEN, M.C., A.U.S. 


M ultiple chondromata involving the 
hands and feet are not common, 
while involvement of a long bone in addi- 
tion to the hands and feet was present in 
only 3 of Geschickter and Copeland’s 
series of 71 cases (1, a). In a careful 
study of the literature no record was 
found of skeletal changes as extensive as 
those in the case reported below, although 
several instances of multiple chondromata 
have been described (2, 3, 4). 

CASE REPORT 

The patient, who gave his age as 21, but looked 
yotmger, was asked to come into the dispensary for 
study when marked deformity of his hands and 
arms was observed. His mother stated that his 
birth was normal, and that he was breast-fed for 
one year. Cod-liver oil was administered in small 
amounts (exact quantity not known) beginning at 
16 months of age. tVlien the boy was approximately 
two years old, his mother noticed that his hands 
were deformed. A local doctor made a diagnosis of 
rickets and advised large doses of cod-liver oil, but 
no improvement resulted. The patient states, 
curiously enough, that he was not conscious of the 
deformity of his hands and arms until he was four- 
teen years old. He is certain that since then there 
has been no change in their appearance. He 
avoided athletics in high school, but otherwise his 
activities were not restricted. He studied stenogra- 
phy and became sufficiently proficient to type 60 
words per minute. He is now employed in the 
capacity of a clerk. 

At the age of 7 he had scarlet fever without com- 
plications. In 1939 he fractured his right femur 
in a sleighing accident, but no evidence of the frac- 
ture is seen on x-ray examination at this time. In 
1943 tonsils and adenoids were removed. For 
several months prior to this, fleeting pain occurred in 
various joints, but this disappeared shortly after 
tonsillectomy. 

The patient’s mother is 61 and has “heart trouble.” 
His father is 62 and well. He has four brothers 
and four sisters, all of whom are well except one 
brother, who has a peptic ulcer. No visible deform- 
ity similar to his is present in any other member of 
the family. Unfortimately the other members of 
the family could not be x-rayed. 

Physical Examimtion: The patient is 5 feet 
8 inches tall and weighs 125 poimds. His skin is 
clear and no hemangiomas are present. His 



Fig. 1. Photograph of patient showing short left ani 
and deformed hands. 


shoulders are narrow and drooping, the left 
than the right, with shortening of the upper an 
lower arm. The muscle development is normal ® 
strength good. The upper left arm from 
acromion to the head of the radius measures IS.w 
cm. and the right upper arm 20 cm. The left w'r 
arm from the head of the radius to the sb ® 
process is 20 cm. long and the right lower arm ^ 
tween the same anatomical points measures 22. r 

Both hands are markedly deformed. Hard Ib^^ 
nodules, from 1 to 2 cm. in diameter, are 
on the dorsal surface of the right second, fo^ > 
fifth metacarpals and on the proximal pha 
the thumb. Similar nodules are present o ^ 
interdigital surfaces of the proximal an 


> Accepted for publication in February 1946. 
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Fig. 2. Defonnity of the fingers due to ciiondromata 
in the proximal and middle phalanges. 



Fig. 3. Roentgenogram taken in December 1944, 
showing multiple ciiondromata involving the meta- 
carpals and proximal and middle phalanges. Compare 
with Figure 4. 


phalanges of all the fingers. When bilateral, they 
give the finger a fusiform appearance. On the 
left hand, similar nodules are present on all the 
metacarpals, proximal and middle phalanges of 
the fingers, and proximal phalanx of tlie thumb. 
The skin is movable over these nodules and none is 
tender to pressure. The nails appear normal. The 
left middle finger is deviated medially, and flex- 
ion of the left hand is incomplete (Fig. 2). 

The second toe on the left foot is everted, and the 
third toe is short. The fourth toe on the right foot 
has a firm nodule on its lateral aspect. 

The patient has a light beard but no axillary hair. 
The first lower molar on the left and second lower 
molar on the right have been extracted. The re- 
maining teeth appear normal. Aside from a moder- 
ate sized varicocele on the left, other physical find- 
ings are normal. 

Laboratory Findings: Blood studies show hemo- 
globin 15.6 gm., red cells 5,800,000, white cells 4,800 
(polymorphonuclears 28, lymphocytes 66, stabs 1, 
monocytes 4, basophils 1). The urine has a specific 
gravity of 1.010, with no albumin and no sugar; 
microscopic examination is negative. The blood 
phosphorus (5.2 mg. per cent) and phosphatase (15.7 
Bodansky imits) are slightly elevated; blood cal- 
cium (11.2 mg. per cent) is within normal limits. 
None of these findings is suggestive of hyperpara- 
thyroidism. 

X-Ray Examination: Roentgenograms of the 
hands reveal a remarkable picture. All the meta- 
tarsals and proximal and middle phalanges of the 
hands show central translucent and rarefied areas 
with visible trabeculae, at times giving a honeycomb 
appearance. The cortex is thin and expanded. 
The distal phalanges seem to be spared except for 
the left middle finger. The picture is one of mul- 
tiple chondromata (Fig. 3). 

Through the courtesy of Dr. L. G. Allen, a roent- 



Fig. 4. Roentgenogram of the hands taken in 1939. 
Comparison with a more recent film (Fig. 3) shows 
little change in appearance of the lesions over a five- 
year period. 

genogram of the patient’s hands taken in December 
1939 was obtained (Fig. 4). The report reads: 
“These films show broadening of the shafts of the 
metacarpals and phalanges Mth cyst-like expansion 
of the shafts at the diaph3'seal extremity . . . . 
Deformity of the fingers is the result of this cyst- 
like deformity of the bones. The picture is that 
of multiple enchondromata. No spiurs of the cor- 
tex are demonstrated and the articular surfaces 
are uninvolved.” A comparison with the more 
recent films (Fig. 3) shows no striking change in the 
appearance of the bony lesions during the five-year 
interrml. There has, however, been an increase in 
length and width of the metacarpals and phalanges. 

The findings in the shoulder region are equally 
striking. The coracoid processes are translucent, 
with fine trabeculae. The upper part of both 
humeri are widened and show severe distortion of 
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Roentgenographic Demonstration of Concretions in the 

Submandibular Glandular Duct by Use of Intraoral Filnis' 

GEORGE D. MONARDO, R.T.= 


B ecause concretions in the subman- 
dibular glandular duct are difficult of 
demonstration by tlie ordinar}’- technics, 
the diagnosis may not always be made cor- 
rectly. The postero-anterior projection 
usually employed may show the stone, but 
more often it does not and therefore is 
frequently of little or no diagnostic value. 


a positive finding (Fig. 1). Tins is also 
true of submandibular glandular duct 
stones, which occasionally have been dem- 
onstrated in roentgenographs of the con- 
dyle and angle of the mandible (Fig. 2). 

The best method of demonstrating a 
concretion in the proximal portion of 
Wharton’s duct and in the sublingual area 



\ 

Fig. 1. Shadow of stone imposed upon the body of the mandible. ' 

Fig. 2. Stone in the submandibular glandular duct, demonstrated in a roentgenograph of the condyle and angle 

of the mandible. 


In the lateral view of the mandible the 
right and left portions are superimposed, 
and the stone may be demonstrated only 
if it lies below the bony structure. A 
lateral view of the mandible on the in- 
volved side may show the concretion. A 
stone in the sublingual area is shown best 
in the roentgenograph of the body of the 
mandible. Even in such a view, the 
shadow of the stone may be superimposed 
on that of the body of the mandible and, 
if the density be the same as that of the 
bone, or less, may fail to be interpreted as 


is by intraoral occlusal films, 2 1/4 by 3 
inches, in the infero-superior or submento- 
frontal position. These projeetions are 
usually taken with the patient in a dental 
chair, with the head well back against a 
suitable support (Fig. 3). An occlusal 
filnl'is” placed, between the jaws, well back 
and toward the side being examined, so as 
to inelude the whole of the gland. It is 
held in place by the teeth, with the central 
ray at right angles to the film. This 
demonstrates a concretion in the sub- 
lingual area very well but does not always 


* Accepted for publication in May 1945. 

’ On leave from the Department of Radiology, University of Minnesota, Minneapolis, Minn. On duty with 
the Armed Forces overseas. 
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Fig. 3. Tecimic for demonstxatioii of a stone in the sublingual area ; the ray projected at 90” vrill not demoastra-^ 

a stone in the submandibular duct, as shovm in 3A. 

Fig, 4. Position of patient for demonstration of a stone in the submandibular area; the ray is projected at a- 

angle of 45' to the film, as shorvn in 4A. 


demonstrate one in the submandibular re- patient’s head, well back oh the support, i- 
gion (Figs. 5 and 6). rotated to the right. The left area of th® 

In the submandibular area a concretion submandibular glandular duct is 
is best shown by the following method, the tube and is being examined (Fig- 
An occlusal film is placed in the patient’s The tube is placed as close to the area W 
mouth as described in the preceding para- be examined as possible, usually at a = 
graph If the concretion is on the left tance of 25 inches, since in this parti ” 
side, the film is placed to the left. The position the patient’s shoulder, as a 
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Figs. 5 and G. Views made with technic shown in Figure 3. 



Figs. 7 and 8. Views made with technic shown in Figure 4. 


does not permit contact distance. (Con- 
tact distance can be obtained only in the 
right-angle or 90° projection.) The cen- 
tral ray is projected at an angle of 45° to 
the film, entering the mandible at its angle, 
(Fig. 4A). This is done for two reasons. 
The occlusal film has been placed as far 
back in the mouth as possible but is not 
directly above or superior to the concre- 


tion, so that a' ray projected at 90° does 
not cast a shadow on the film (Fig. 3A). 
The second reason is that an angle of 45° 
is required to project the proper shadow 
onto the film. The teeth are, of course, 
distorted. The stone therefore casts a 
proper shadow upon the film and the cor- 
rect diagnosis can be made (Figs. 7 and 8). 

Technical details are as follows : 
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I. Sublingual area 

Film: Eastman superspeed occlusal 
dental film 

Positioning: Intraoral occlusal, as far 
back as possible 

Central ray: Inferosuperior, perpen- 
dicular, 90° 

Distance: Contact with dental unit 
or 14 inches 
Ma.: 10 dental unit 
Volts: 110 

Kilovolts peak: 60-65 
Time: 3 seconds 

II. Submandibular area 

Film: Eastman superspeed occlusal 
dental film 

Positioning: Intraoral occlusal, as far 
back as possible 

. Central ray: Inferosuperior at 45° angle 
to film 


Distance: 25 to 30 inches 
Ma.: 10 dental unit 
Volts: 110 

Kilovolts peak : 60-65 
Time: 6 to 8 seconds 

SUMMARY AND CONCLUSIONS 

Two new positions for demonstrating 
concretions in Wharton’s duct and in tk 
submandibular area have been described, 
Intraoral occlusal dental films are used. 
It is pointed out that both the 90° pro- 
jection to the occlusal film and the 4o‘ 
central ray projection should be employed. 
The latter projection will superimpose tk 
shadow of the concretion on the film. 
With these two satisfactory intraoral oc- 
clusal roentgenographs, no additional ex- 
posures ivill be required. 

1480 Chestnut Ave. 

Long Beach 6, Calif. 





Protection Against X-Rays and Gamma Rays 

A Combined Report of the Standardization Committees of the American 
Roentgen Ray Society and the Radiological Society of North America^ 


EDITH H. QUIMBY, D.Sc., ROBERT S. STONE, M.D., PAUL S. HENSHAW, Ph.D., ROBERT B. TAFT, M.A., M.D., 
GEORGE C. HENNY, M.S., M.D., GEORGE SINGER, and GEORGE C. LAURENCE, Ph.D. 


The following ref^orl is a compilation of 
parts, each written by an outstanding au- 
thority on his particular subject. Its purpose 
is to acquaint those who have recently become 
engaged in the use of x-rays and radium 
with the actual hazard involved and also to 
reassure them against imaginary and mythi- 
cal dangers often associated in popidar 
story ivith this potent and yet invisible 
agency. 

The penetrating radiations gained a bad 
reputation because of the fact that the early 
workers invariably received injuries. Some 
of them died, and a few are still alive with 
disfiguring lesions on their hands or else- 
where on their bodies. These injuries were 
the price they paid for being scientific 
pioneers. Today, with the accumulated ex- 
perience of many workers over a period of 
half a century, the facts concerning the pene- 
trating radiations are so well, known that, if 
the protective measures for their proper use 


are followed, there is no reason why anyone 
should receive any injury whatever. 

With the expanded use of the penetrating 
radiations in industry, however, we face two 
dangers rather than one. First is the actual 
chance that, where radiation is improperly 
used, someone will receive a real injury. 
Second is the mental hazard of those who are 
in reality perfectly safe but, being misled by 
legend, may believe themselves to be in danger. 

The papers which follow are the result of a 
combined effort by the American Roentgen 
Ray Society and the Radiological Society of 
North America, which societies include all 
of the trained radiologists and radiologic 
physicists in the United States and Canada. 
This paper should serve to inform and to re- 
assure those interested. 

K. E. Corrigan, Ph.D. 

Chairman, Standardization Com- 
mittee, The Radiological Society 
of North A merica. 


The Tolerance Dose or Tolerance Intensity 

EDITH H. QUIMBY, D.Sc. 

Radiological Research Laboratory, Columbia University, New York City 


In view of the serious damage which may 
result from too much exposure to radiation, 
it becomes extremely important to deter- 
mine the amount which can be tolerated 
without producing any undesirable effects. 
The first impulse might be to say that all 
irradiation should be avoided, and then no 
reaction could be produced, no matter how 
low its threshold. Besides the impracti- 
cability of this from the point of view of the 
construction of protective barriers, it is 


actually impossible because of the nature 
of the world around us. 

The entire earth and all its inhabitants 
are continually bathed in ionizing radia- 
tions of low intensity. Some of these, 
cosmic rays, come from outside the earth’s 
atmosphere. Some, earth radiation, come 
from our terrestrial surroundings. The 
earth’s crust and all natural waters contain 
measurable amounts of radioactive matter ; 
in general the concentration does not vary 


_ ' According to the decision of the two Spcieties, this report will be published in both medical and indiistri' 
journals. It has appeared in Industrial Radiography 4; 35-43, Dec. 6. 1945 industry 
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greatly from one locality to another, except 
in the neighborhood of large deposits of 
uranium ore. It has been estimated that 
there is considerably more than 1 gram’ of 
radium per square kilometer of the earth’s 
surface and, of course, the gamma radia- 
tion from this material is everywhere 
present. Furthermore, every individual 
ingests and inhales radioactive matter in 
food, drink, and air, so it is estimated that 
a person, by the time he reaches middle 
age, has approximately 0.015 microgram 
of radium fixed in his body. The alpha 
and beta rays from this bombard cells 
which otherwise would not be reached by 
these non-penetrating radiations. 

It is evident, therefore, that it is impos- 
sible to avoid some irradiation and that, in 
fact, all human development has occurred 
in the face of such exposure. It may be 
that a certain intensity of irradiation is 
now essential to human well-being- It has 
even been suggested that it has played a 
part in human (and other) evolution, in 
view of the genetic changes known to have 
been induced by ionizing rays. 

Be that as it may, the total of these un- 
avoidable irradiations, to the extent of 
approximately 0.001 r per day, is certainly 
tolerated continuously by human beings. 
The question is, how much greater inten- 
sity can likewise be tolerated in irradiation 
of the entire individual. Further, it is 
important to decide whether this “toler- 
ance intensity’’ can be increased if the 
radiation is applied to only a small part of 
the body, such as the hands of a radium 
worker. 

In animal experiments it is possible to 
administer progressively higher doses of 
radiation, protracted or concentrated in 
various ways, and find the levels at which 
different types of damage occur. It is im- 
possible, however, to transfer these data to 
human beings, since the radioresistance of 
different species varies enormously. Ac- 
cordingly, the only practicable procedure 
is to investigate cases where individuals 
have been exposed to determinable inten- 
sities of radiation over long periods, with- 
out any evident effects. This is not easy 


to do, and any conclusions must necessarily 
be based on certain Assumptions as to 
working hours and working habits over 
several years. During the period from 
1925 to 1932, however, several such in- 
vestigations were published, each one based 
on a very limited number of individuals. 
These articles had been published before 
the measurement of radiation in terras of 
roentgens had become generally feasible, 
and the recommendations were made in 
terms of a fraction of an “erythema dose” 
per month. A summary of these reports 
leads to an average figure of 0.01 erythema 
dose per month as a safe limit. Accepting 
the figure of 600 r as an erythema dose for 
moderately hard x-rays, and a working 
month of 24 days, one arrives at 0.25 r per 
day as the safe dose. 

The figure of 0.2 r per day has been 
rather widely accepted as the intensity 
of X- or gamma radiation which can be 
tolerated continuously. However, in view 
of the facts that this result was obtained 
with moderately low- voltage x-rays and ’ 
that the same intensity of the more pene- 
trating radiations obtained with higher 
voltages or with radioactive materials 
would deliver considerably greater doses to 
deep-seated organs, the American Ad- 
visory Committee on X-Ray and Radium 
Protection has felt it desirable to reduce 
this to 0.1 r per day. This is to be inter- 
preted as 0.1 r during any 24-hour period- 
It does not follow that 0.7 r at any one 
time during a week, or 3 r at any one time 
during a month is permissible. 

This intensity of irradiation, over long 
periods, will produce no detectable effect 
in the individual. No blood or tissue 
change, or any other reaction, was ob- 
served in any of the persons whose recor s 
contribute to the accepted figure. The 
cumulated dose is far below that necessaq 
to produce blood changes, sterility, ] 

other of the non-genetic effects descnbe ^ 

in this report. • • ot ‘ 

With regard to genetic injury, jt is o 
possible to be equally dogmatic. i 
subject is discussed in another j 

this report. In the light of availa c ^ , 
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formation on genetic damage, it appears 
tliat, while no positive statement can be 
made regarding the improbability of ge- 
netic injury from any exposure of 0.1 r per 
day, tire chance that it will occur to any 
significant extent seems fairly remote. 

All of the foregoing has applied to ir- 
radiation of the entire individual. It is 
well known that when only a small portion 
of tire body is exposed, considerably 
: higher doses can be tolerated. Local ex- 
! posure is usually more difficult to deter- 
. mine than general. There is never any 
; excuse for local exposure with x-rays; 

all parts of tire body can be protected to 
; the full tolerance limit. However, it may 
- be difiicult or impossible to avoid overex- 
posure in the handling of radioactive sub- 
stances, either natural or artificial, where 


the manipulation of small sources must be 
carried out. For a person learning a new 
technic, the exposure is almost inevitably 
greater than for the skilled operator, and 
this must be taken into account in deter- 
mining procedures. There are few or no 
direct data on intensities which may be 
tolerated pn the fingers, for instance, and 
indeed there appear to be considerable in- 
dividual variations according to the quality 
of the skin and the care which is taken of 
tlie hands. For the present, it is recom- 
mended that the rate of local exposure to 
fingers or hands shall not be more than 
ten times the tolerance rate for general ex- 
posure and shall be kept lower if possible. 
No other part of the body should be sub- 
jected to more than the tolerance dose for 
the entire body. 


Radiation Injury 

ROBERT S. STONE, M.D. 

Director, Department of Radiology, University of California Hospital, San Francisco, and Crocker Radiation 
Laboratory, University of California, Berkeley, Calif. 


The effects of the radiations from x-ray 
tubes (x-rays) and from radium (gamma 
rays and beta rays) on the human body 
are quite well known, because these rays 
have been used by physicians for nearly 
fifty years. Since the effects of the three 
are similar in broad outlines, we will use 
the term “radiation” in this section for 
them all, in order to avoid repetition. 

At the outset it should be emphasized 
that there are no “mysterious” effects. 
I^Tiile these radiations may seem myste- 
rious to those who have not used them, their 
behavior is governed by definite physical 
laws which are known to those who have 
made a study of them. The radiations 
being considered here may have very 
harmful effects; yet so may sunlight, 
electricity, and a great many other common 
things if they are not properly used. 
When controlled, they can perform useful 
service to man without injury; but, as 
with other things, when improperly used 
they may injure people, and the injmies 
they cause are known. The injury may 


be the result of a single severe overexposure 
or of multiple small overexposures of local 
parts of the body, as the hands, or of the 
whole body. 

Acute Local Overexposure: If a person 
exposes any part of the skin surface to a 
large quantity of these radiations, he gets 
what is called an “acute” reaction. This 
reaction resembles a sunburn in some re- 
spects. The skin becomes red; it may 
blister if the dose is large enough, and 
ulcers may form if the dose is very large. 
One difference from sunburn is that it 
takes many days for the reaction to de- 
velop. lATien the exposure is just sufficient 
to produce a faint reddening of the skin, 
the color may not appear for a month. 
If the exposure is very great, the reaction 
may appear in a few days. Sometimes a 
faint redness is apparent a few hours after 
the exposure and then goes away only to 
return again and get worse several days 
later. Another difference from sunburn 
is that these reactions take longer to heal 
and are more painful. IWien they heal. 
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they leave the skin tanned if there has been 
no blister, or white and dry, and thin, if 
there has been an ulcer. 

Such effects as those just described 
should never result from any industrial 
work or medical radiog^aph}^ They re- 
quire large amounts of radiation such as 
physicians use in treating cancer. They 
can result, in industrial radiography, only 
from gross carelessness or ignorance of how 
to control the radiations. 

Repotted or Chronic Local Overexposure: 
T^Tien the single exposures are not large 
enough to cause the reactions described 
above, they may still cause changes in the 
skin which are not ^dsible to the eye and 
not felt by the person. Yet, they are 
very real. If only one such e.xposure oc- 
curs, it has no significant consequences; 
but when similar exposures occur day after 
day or week after week, trouble finally de- 
velops. Just how and when these changes 
occur depends upon the amount and the 
quality of the ra^ation to which the part 
was exposed. If the amount received 
is just below that required to cause a red- 
ness and it is frequently repeated, a reac- 
tion win eventually develop that is much 
like that from a large single dose. If the 
amount is, say, one hundredth part of 
that required for an acute reaction and it is 
repeated ever>’ day or two, it may take a 
year or more for any trouble to appear. 
The “trouble” wdl not resemble a simbiun 
at all. The skin will become tight; its 
wiinkles and ridges will disappear; it will 
be dry and shiny and it may be slightly 
red. Later on, crusts or warts will appear. 
In a few people these crusts and warts wiU 
turn into skin cancer. 

Such changes as these are foimd on the 
fingers of dentists who habitually hold 
films in patients’ mouths; on the hands of 
physicians who work under the fluoroscope 
without proper protection or who hold 
babies or other patients too frequently 
while taking radiographs; on the hands of 
anyone handling inadequately protected 
radium repeatedly; on men improperly 
holding metal or other industrial materiak 
while making industrial radiographs. 


It must be emphasized that years oi 
continuous exposure may be required fo: 
these changes to develop, without waraini 
meanwhile of the impending danger. Manv 
of the pioneers in the medical applicatio3 
of x-rays and radium found that thdr 
hands and other parts of their bodies ’svere 
damaged years after they had started 
their work. Many physicians who did no; 
understand how to use x-rays were called 
upon to use them during World War I 
and, after the war, “trouble” developed. 

Such changes Jteed ml come about 
The physicists bare instruments to rues.- 
me these radiations and we now know ho^ 
much radiation a person can tolerate, li 
the radiation about any job is measured 
(as it can be) and if conditions are modified 
to keep this radiation to a low level fe 
they can be), no one need be damaged. 

Local Irradiation of Hair-Bearing Area: 
Hair can be made to fall out by amount; 
of radiation that are just less than thoxj 
required to produce an acute or even 2 
moderate reaction of the skin. Hence, 
massive falling out of hair is an indicatioJ 
of overexposure. If the dose is just eaougi 
to make the hair fall out, it grow b 
agam in a few weeks or months. Repeated 
exposmes of this kind result eventually o 
the chronic changes described above. Fre- 
quently, in such cases, there is another 
change not seen so often on the hand; 
namely, the appearance of many irregular 
red blood vessels just under the skirt, so- 
called, “telangiectasis.” 

Effects 071 the Testicles and Ovaries: 
The effects of repeated exposmes of the • 
testicles or ovaries wiU be described else- 
where. It should be understood, however, < 
that impotence, that is inability to hare , 
sexual relations, is not a result of irradia- : 
tion. After excessive overexposure, as » 
medical treatment for cancer, the abiht)' 
to produce children ma)>' be lost tempo- . 
rarily or permanently, but not the ahihU ; 
to perform or enjoy the sexual act. T"’- 
amount of radiation could not possibl} ^ 
received in an industrial accident -ivithou 
other and more obvious injury accompaa) 
ing it. 
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Radialion to the Entire Body or Large 
Portions of It: We have been discussing 
largely tire effects on local areas of skin.- 
If the entire iDody is exposed, other changes 
result. Excessive overexposure of tlie whole 
body — to an amount that would cause red- 
ness in a local area — will result in death. 
Smaller doses will cause various changes 
that can be detected because other parts 
of the body tlian tlie skin are changed. 

The blood is one of the most important 
elements of the body that is affected early 
and by relatively low overexposures. The 
blood contains red cells and white cells, 
the white cells being the more easily af- 
fected. Doctors can count the lalood 
cells, botli white and red, and hence can 
detect early radiation injury before it be- 
comes serious and can measure the extent 
of damage done. When speaking of tlie 
blood, we include the bone marrow, be- 
cause it is there that many blood cells are 
formed. The blood, hke the skin, is af- 
fected by both large overexposures and by 
chronic repeated smaller overexposures. 
Large exposures cause a decrease in the 
number of all types of cells, but the effect 
is first seen in the white cells. With re- 
peated low-level overexposures, the white 
cells are likely to be the only ones to show 
the effect until very late. 

If the overexposure persists for a con- 
siderable period, there will develop in a 
certain number of people a “cancer of the 
blood” called leukemia. This is rather rare 
but can be caused in animals by irradia- 
tion over prolonged periods. In other 
people an anemia will develop, due to the 
fact that the bone marrow cannot produce 
enough red cells for the blood. 

Because of these possibilities, it is neces- 
sary for people who are exposed or possibly 
exposed to radiation to have the blood ex- 
amined at regular intervals by a qualified 
physician. If the changes are detected 
early, a change of occupation can be ef- 
fected, and recovery from the effects will 
follow. Especially important is it that the 
working conditions and the protection of 
the apparatus be changed so that no one 
else is overexposed. 


There is another group of tissues in the 
body, known as lymphatic tissues, which 
are easily affected by radiation. Since 
some of the white blood cells are produced 
by these tissues, changes in them are 
picked up by examining the blood. If 
these tissues are affected too much and too 
long, they may change into another form 
of cancer, called lymphoblastoma. Few, 
if any, people have been known to have 
this disease as a result of overexposure, but 
it is common in overexposed animals and 
is sometimes associated with leukemia. 

Overexposure of radium miners to a gas 
that comes from radium is suspected of 
causing cancer of the lungs. This disease 
has not been associated with overexposure 
to x-rays or to radium as handled in medi- 
cal or industrial work. 

In radium watch dial painters who 
swallowed radium, and as a result had 
radium deposited in their bones, bone 
diseases developed as a result of the local 
irradiation. These were (1) a local weak- 
ening of the bone -with pain, (2) an infec- 
tion of the bone (osteomyelitis), and (3) 
cancer (sarcoma) of the bone. No such 
changes have been found from radiation 
coming from the outside to the whole body. 

There are some general symptoms that 
develop from irradiation of the whole body 
or from heavy overexposure of parts of 
the body. The mildest of these is nausea 
with loss of appetite. This may come 
from so many other conditions of work or 
upset home life that it is difficult to relate 
it directly to industrial exposure to radia- 
tions. The next more severe symptom is 
vomiting. It takes quite large doses of 
whole body exposure to produce this in an 
otherwise healthy individual. In most 
instances, some other cause than radiation 
must be sought, unless a heavy exposure is 
known to have occurred. General weak- 
ness and tiredness are not due to overex- 
posure itself but will accompany a chronic 
anemia from overexposure, as they will ac- 
company anemia (loss of blood cells) from 
any other cause. 

In conclusion, it must be pointed out that 
all of the above conditions are preventable. 
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Radiations can Idc measured by properly 
qualified physicists. The “safe” dose is 
known. The dose necessary to cause the 
above changes is known to a degree. The 
apparatus for both medical and industrial 
work can be so protected that the amount 
of general and local radiation is well below 
the safe level. Proper medical care can 


do much to alleviate symptoms but cannot 
restore a severely damaged individual to 
normal. Early changes may be picked 
up by medical examination, but latei 
changes may occur without early signs or I 
symptoms that would be apparent to an | 
untrained person. Prevention of exposure 
is the keynote for safety. 


Genetic Injury 


PAUL S. HENSHAW 
National Cancer Institute, Bethesda, Md. 


Exposure of mature sperm or ova to 
x-rays before fertilization results in abnor- 
malities of development. When such ab- 
normalities reappear in succeeding genera- 
tions, it is plain that the cytologic changes 
induced occurred in the hereditary ele- 
ments. In certain plant and animal forms 
where special cytologic and breeding tests 
can be performed, it has been shown that 
some of the abnormalities can be correlated 
directly with chromosome aberrations 
(deletions, inversions, and translocations) 
and also with gene mutations. 

In the fruit fly, Drosophila, such develop- 
mental abnormalities may be a change in 
the shape of wings, the number of bristles 
in a*^ particular region, the number of pig- 
mented eye facets, etc. ; in plants, they may 
be modifications in leaf or petal structure, 
change in color pattern, and the like. In 
higher forms, including man, characteris- 
tics such as complexion, stature, mental 
capacity, etc., are known to be hereditary 
and controlled completely or in part by 
chromosomes. Experiments have demon- 
strated that various hereditary patterns 
in higher forms (rats and mice) can like- 
wise be modified by exposure of mature 
germ cells to radiation — presumably 
through alteration of the chromatin ma- 
terial. When such chromosome changes 
lead to modification of vital organs in de- 
velopment and death results prematurely, 
they are called “lethal mutations.” Ac- 
tually, chromosome alterations have been 
observed in lower forms which lead to 


death before the organisms are old enougli 
to be used in breeding tests but, because ol 
the similarity of the chromosome changes 
involved, they are presumed to be letha! 
mutations in the same sense. All dire- 
mosome modifications, which presumablj 
can be shown to be inheritable if breediaj 
tests could be carried out, are regarded ai 
genetic. 

Irradiation of sea urchin sperm or ova 
before fertilization often leads to multi- 
polar cleavage at the time of the first 
mitotic division of the zygote. After sucli 
changes, several subsequent divisions ma)' 
occur in the cell progeny, but usuallj 
death of the new organism occurs vei}' 
soon. In other embryos of the same 
samples, abnormalities do not show until 
later in development. Depending on whicli 
cell group is involved, the abnormality may 
result in death or various degrees of 
ster formation. In Drosophila, irradia- 
tion of mature sperm in the male and o! 
mature ova in the female leads to similar 
changes after fertilization. Treatment of 
frog gametes likewise leads to the mos* 
bizarre development. In some embryos, 
excessive proliferation takes place md 
almost no differentiation; in others, di- 
ferentiation occurs but it is extremely a ' 
normal. In mammals, exposure of m®^ 
or female mice or rats before conceptwrr 
has also led to abnormalities. When ^ 
developmental changes take place ear ) 
in the higher forms and are of the let ® 
variety, usually resorption occurs an 
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only effect seen is smaller litters. When 
changes occur late, abnormalities may be 
seen in the offspring. In these types of 
in3ur>^ it is safe to presume that many — 
perhaps indeed a large portion — of the 
changes induced resulted from chromosome 
modifications. 

From our general understanding of 
heredity it is known that some mutations 
are inherited as dominants and others as 
recessives. Thus, recessive abnormalities 
may be masked by the dominant and not 
be revealed for many generations, or at 
least until two recessive mutant genes come 
together in the same offspring. Through 
an accumulation of such recessive mutant 
genes in the population, it is conceivable 
that irradiation changes may become more 
prominently revealed in future generations. 
'l\ffiether gene and chromosome changes 
and developmental abnormalities are pro- 
duced in human beings the same as in 
other forms is as yet not satisfactorily 
demonstrated. However, because of the 
universal similarity of the hereditary mech- 
anism in organisms generally, and the 
similarity of the action of radiation in the 
cases studied, it seems likely that changes 
are being produced in exposed human be- 
ings the same as in other forms. 

The chief problem, then, is one of de- 
termining whether the present permissible 
exposure level (0.1 r per day) contributes 
unfavorably to the genetic well-being of 
the human race. 

The Question of Threshold: The concept 
of tolerance, as usually applied, implies 
that there are levels of irradiation exposure 
below which injury will not be produced. 
For effects such as skin erythema, sterility, 
and lowered leukocyte level, significant 
amounts of radiation can be administered 
before changes will begin to be manifested. 
With regard to this type of change, one can 
speak with justification of threshold doses 
and think in terms of safe levels. 

For changes such as the production of 
mutations (in Drosophila and various 
plant forms) and the killing of micro- 
organisms (bacteria, viruses) there appear 
to be no threshold levels of dose as de- 


termined by actual experiment. The fre- 
quency of occurrence starts from .zero 
dosage, rising rapidly at first but diminish- 
ing as the amount of affected material is 
reduced. These effects are all-or-none 
in character and appear to result from 
single atomic or molecular changes induced 
by radiation. In such instances one can- 
not speak of threshold doses or tolerance 
levels, as they do not exist. As soon as 
the dosage exceeds zero, there are certain 
chances that any particular cell will be af- 
fected. The greater the dose, the greater 
the frequency of cell change. 

Mutation Rates: It has been shown that 
for . a particular mutation in Drosophila, 
the normal spontaneous rate of occurrence 
is practically doubled by doses in the 
neighborhood of 30 r. Since the. normal 
spontaneous rate for this mutation is ap- 
proximately 1 in 1,000 (1 out of every 
1,000 cells showing the effect), this means 
that the frequency, instead of being 1 in 
1,000 as normally, is raised to 2 in 1,000 by 
doses of 30 r (approximately the exposure 
for one year at 0.1 r per day). 

Assuming for the moment that the ac- 
tion of radiation in human beings might be 
the same as in Drosophila, the thought of 
having the chances of abnormal offspring 
increased from 1 in 1,000 to 2 in 1,000 does 
not appear to be so great a hazard and 
probably would not deter prospective 
parents in accepting exposure when oc- 
cupationally necessary. The figures just 
given, however, pertain to only one kind of 
mutation (in Drosophila), when actually 
there are many kinds, any or all of which 
may have far-reaching biologic conse- 
quences. The possibility of producing 
some kind of mutation, then, even with 
small radiation doses, appears considerably 
greater. 

Irradiation-Induced Mutations in Human 
Beings: With the possibility of irradiation- 
induced mutations appearing so likely, why 
are abnormalities not seen more often in 
the offspring of individuals exposed to 
radiation? Two possible explanations will 
be offered here and others will become ap- 
parent later. First, irradiation-induced 
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mutations result in changes which are 
often identical mth changes which arise 
spontaneously, making the detection of 
abnormalities resulting from exposure to 
radiation dependent upon statistical eval- 
uations. Some statistical studies have 
been made but, although a small amount of 
positive evidence has been obtained, the 
data are so limited they have little mean- 
ing. Second, many mutations are reces- 
sive in character and, since the possibility 
of two similar mutant genes coming to- 
gether in the same individual is very'' re- 
mote at first, the process of production of 
such genes must be in operation a long 
time before recessive characters can. be 
manifested in appreciable numbers. 

Evolulioimry Aspects: In a system as 
deKcately balanced as the living cell, it is 
obAdous that radiant energy for the most 
part would have disorganizing or dele- 
terious effects. Since such deleterious 
effects may become fastened on the germ 
line in the form of mutations, they may 
contribute to a growing racial weakness. 
This possibility has caused some to ex- 
press concern over the fate of future gen- 
erations and urge that prospective parents 
should avoid exposure to ionizing radia- 
tions completely. As we now know, how- 
ever, this is impossible, as all living things 
through succeeding generations have been 
exposed to earth and cosmic radiations at 
the rate of approximately 0.001 r per 24- 
hour day. It is a fair question then to ask 
whether the trend in the past has been to- 
ward racial weakness and whether step- 
ping up the exposure b}’- a factor of 100 
(i.e., to 0.1 r per day) would be unfavorable 
radaUy. 

There seems Httle question but that 
high-energy radiation in any amount will 
contribute to a greater frequency of ab- 
normalities in first-generation offspring. 
On this point most investigators agree. 
Attitudes differ, however, concerning the 
possibility of mounting racial weakness. 
llTiile eddence is available from Drosoph- 
ila showing that the number of irradia- 
tion-induced mutations is accumulath’-e 
in succeeding generations, it would appear 


that through the forces of nature (natural ' 
selection and survival of the fittest) the | 
unfavorable features are not retained, i 
Indeed, there is available a small amount of j 
evidence, also from Drosophila, indicatini i 
that certain types of injured germ ceils ! 
are unable to complete the process of mat- j 
uration and are thus prevented from pass- j 
ing on the abnormalities. Just how com- i 
pletely irradiation changes are removed '• 
from the germ line by natural forces has i 
yet to be demonstrated. • 

Implicalions: It is plain from the brief ' 
dissertation presented here that the atti- j 
tudes taken at this time toward irradiation i 
of the germ line may have far-reachinf i 
biologic consequences. It is plain, also, ’ 
that some exposure of the germ line ivill i 
occur despite all that man may do to ; 
prevent it. ^^diether 0. 1 r per day will add ; 
appreciably to the hazards of life is as yet ; 
not known. Howmver, in view of the fact i 
that exposed sperm or ova of many species ^ 
are known to pass abnormalities to off- ! 
spring, it would seem not ill-advised to as- i 
sume that exposure of the germ line should , 
be kept at a low level. Only fiuther ec- ; 
perience will make it clear whether we wish i 
to tolerate the injury’^ caused by 0.1 r per j 
day. i 

The suggestions arising from the present ; 
considerations have still further siguifi- | 
cance. As yet the process of lethal muta- ; 
tions has not been eliminated as the j 
mechanism whereby the cellular elemeab ; 
(lymphoid and myeloid cells and germinal [ 
epithelium of the skin and gonads, etc.) of ! 
higher forms are destroyed. It is not 
improbable that cells such as lymphocytes ; 
are killed by the single-hit mechanism, the j 
same as bacteria or viruses, and that the ; 
present so-called “tolerance” exposures 
represent the regenerative capacity of the j 
cellular reserve of a particular tissue- ; 
In such a case, injury to the host orgaois® , 
would be seen o^y when the rate of de- 
struction of cells exceeds the rate of pJ'O , 
duction or the ability of the organism o 
compensate fully. 

At this time it is important to keep i 
mind ; 
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1. That for a certain type of cell killing 

there may be no threshold level 
of exposure but tliat, for certain 
types of injury in the mammalian 
organism, subthreshold or sub- 
liminal exposures may exist. 

2. That subliminal effects, present over 

a period of 3^ears, may be impor- 


tant factors in later life, especially 
in long-lived forms. 

3. That in last analysis it may be more 
correct to speak in terms of 
“tolerance injury," that is, the 
amount of injury an organism can 
tolerate without complication, 
rather than “tolerance dose.” 


Human Factors 

ROBERT B. TAFT, M.D., M.A., F.A.C.R. 

Professor of Radiology, Medical College of tKe Stafe of South Carolina, Charleston, S. C. 
Chairman, Standardization Committee, American Roentgen Ray Society 


One of the commonest causes of radia- 
tion injuries to the hands of a physician is 
the manipulation of fractures during fluor- 
oscopy. The chance of such injury is 
minimized where the orthopedist is work- 
ing in co-operation with a radiologist who 
know'S the dangers and insists on discon- 
tinuation before the tolerance dose is 
reached. Many orthopedists and general 
practitioners, however, own or have access 
to a fluoroscope and use it daily without 
regard for damage until too late. Many 
of the older fluoroscopes, because the tube 
is closer to the table top than in the newer 
instruments, put out an excessive amount 
of radiation. The aluminum filter so 
necessary to stop the less penetrating rays, 
which are of no value in the production of 
the visual image but have strong biological 
effect, is in many cases omitted. Having 
a machine tested by one competent to do 
this work will greatly reduce the hazard. 
Finally, there is no need for the orthopedist 
to expose his hands, because he can easily 
learn to do the manipulations, then look, 
with his hands out of the field. 

One feature which is grossly neglected 
by most inexperienced fluoroscopists is 
proper eye accommodation. Most of them 
feel that their time is too valuable to 
spend in subdued light and that the wear- 
ing of accommodation goggles is too much 
trouble. Any person who feels that he 
can see the fluoroscopic image without long 
eye rest under very subdued fight of the 
correct quality is simply fooling himself. 


Unfortunately, the inexperienced fluoros- 
copist, in attempting to see the screen as 
soon as he goes into the fluoroscopic room 
and finding the image of low visibility, will 
increase the milfiamperage on the tube in- 
stead of waiting for his eyes to accom- 
modate. Regardless of all that has been 
said and can be said, this necessity is still a 
matter of common disbelief among those 
who have not had extensive training with 
the fluoroscope. 

The removal of foreign bodies under 
fluoroscopy is extremely hazardous. Need- 
less to say, the above-mentioned precau- 
tions about having a reasonably safe ma- 
chine should be observed. Frequently 
the operator becomes so absorbed in his 
task that he loses all idea of time until a 
desperately heavy dose has been given to 
his fingers or to the patient. Here again, 
as in the previously mentioned case, 
proper eye accommodation is vitally im- 
portant. 

If all of the above work is done with a 
correctly designed fluoroscope, the chances 
of injury are minimized. Unfortunately, 
much of this work is done not with such 
equipment but with a portable machine 
which has no spacing arrangement of any 
kind to prevent the skin of the patient 
from being placed within a very few inches 
of the tube. Of course, in this case, an 
enormously greater dose is given to the 
skin than in the instance where a tube on 
the fluoroscope is 14 to 20 inches below or 
behind the table top. It is a common 
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human faihng to regard the small portable 
machine as so innocent looking tliat it is 
incapable of doing much damage. 

The fluoroscope or, as far as that goes, 
any x-ray machine, should never be used 
as a toy or as a means of entertainment. 
There are many cases on record ivhere in- 
experienced operators in demonstrating 
fluoroscopic images to their friends or to 
interested patients have caused serious 
damage. 

A lead-rubber apron should, at all times, 
be worn by one who operates the fluoro- 
scope and by those who are in continuous 
attendance close to the machine. A per- 
son who does this work should make it a 
definite rule never to place his hands in the 
beam unless he is wearing lead-rubber 
gloves. Other protective materials such 
as lead-glass goggles or head masks are un- 
necessar}' and, in most cases, such a nui- 
sance that they prevent good work being 


does not, as a rule, need any added prc*- ) 
tection such as a lead frame around ti: i 

f 

fluoroscopic screen, although some carek ;■ 
operators prefer to have them. | 

Much discussion has taken place aboi- j 
the practicabiHt}’- of the manufacturer: i 
placing a label on their machines as to ti: ■ 
safe limits of operation, but one ivlio i i 
famihar ndth the subject realizes full wel ; 
that no label could be written which wou!: 1 
cover all the circumstances, and that there i 
is no x-ray machine which is biologicafc i 
safe if improperly used. 

The manufacturers have done an ei- | 
ceUent job in making modem equipmer: ; 
electrically safe, and the best possible je: ; 
in making it safe from the point d : 
\dew of radiation, but no one yet hi- i 
built a machine which is fool-proof, t j 
this work, as in any other work, there isr ; 
substitute for common sense. i 


X-Ray Protection in Industrial Fluoroscopy 

GEORGE C. HENNY, M.S., M.D. 

Departments of Radiology and Physics, Temple University, School of Medicine, Philadelphia, Penna. 


X-ra}' protection in industrial fluoros- 
cop}!- involves problems somewhat dif- 
ferent from those of protection in radiog- 
raph)'. In the first place, for an object 
which is thin enough for fluoroscopy, 
higher voltages are generally employed 
on a fluoroscope than for a film. This 
is because the fluoroscope does not have 
the property of integrating or accumu- 
lating the x-ray effect as does the film. 
The screen fluoresces according to the in- 
stantaneous energ)' which it receives and, 
therefore, a higher instantaneous energy is 
required. From the point of view of load 
on the x-ray tube, the screen brightness is 
most eflSciently increased by raising the 
voltage applied to the tube. This tube 
voltage has been raised to 220 k\'. in some 
industrial fluoroscopes. Tubes which can 
be operated at much higher voltage than 
this are available, but to use them for 
fluoroscopy introduces a protection prob- 
lem out of proportion to the gain in 


^*isibility obtained. For this reason, tk; i 
practical limit in tube voltage in industn’al ; 
fluoroscopy is about 250 k\'., while i' I 
radiography 2,000 kv'. may be employ^', i 
At a given Idlovoltage the protection prol)- ; 
lem in fluoroscopy is more formidabls I 
than in radiography because the x-ray , 
tube is operating for a much longer total 
period of time and, even though it may ; 
at a lower tube current, the total amount 
of x-rays generated is usually much greater- | 
Furthermore, the fluoroscopist is apt to b" ; 
much closer to the tube than the radiog- ,■ 
rapher. 

The hazards of industrial fluoroscopy 
may be considered from the point of , 
of (a) the fluoroscope operator and (l>) tb® , 
other people who work near the fluoro- 
scope. The x-ray protective 
must be applied so as to absorb su . 
ciently (a) the direct x-ray beam, an 1 ^ ■ 
the scattered or secondary x-rays. 

The direct x-ray beam should be e e 
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' lively blocked off by using a sufficient thick- 
• ness of absorbing material, preferably lead, 
; around the x-ray tube itself and in the 
' fluoroscope housing. That part of the 
. direct x-ray beam striking the fluoroscopic 
’ screen has to be absorbed by a sufficient 
: tliickness of lead-glass. The thickness of 
: lead, and lead-equivalent thickness of 
1 lead-glass, to protect from tlie direct x-ray 
i beam at various kilovoltages and tube 
r currents wll be found elsewhere in this re- 
■ port. It is essential in providing for pro- 
tection against the direct x-ray beam that 
no leaks occur in the construction of the 
r unit. Methods of testing for leaks will be 
described below. 

It cannot be too strongly stressed that 
the hands of the fluoroscope operator must 
never be allowed to enter the direct x-ray 
beam. This might be done in adjusting 
the position of a specimen while its fluoro- 
scopic image is being observed. This is 
usually prevented by having a safety 
switch on the fluoroscopic cabinet which 
automatically turns off the x-ray when 
the cover is opened. Such a safety device 
, should be placed on every industrial fluoro- 
scope where the operator could possibly 
r get the hands in the direct x-ray beam. 
1 -, The lead-glass over the fluoroscopic screen 
•j protects the operator’s face from the di- 
rect x-ray beam. Care should be ex- 
ercised that the lead-glass covers the beam 
^ under all possible circumstances. If any 
. adjustments of the x-ray tube are made, or 
. if a new tube is installed, this should be 
' carefully checked again. 

^ Scattered x-rays are less penetrating 
^ than the direct beam but they have to be 
separately considered because they are 
^ emitted in all directions wherever x-rays 
penetrate matter. In industrial fluoros- 
copy, scattering comes principally from 
the castings or specimens being examined. 
This is an added problem because some- 
, times one end of a long casting which is 
' being examined may project from the 
fluoroscope housing, thus possibly allowing 
the escape of scattered x-rays. Should 
the operator or an assistant hold or manip- 
ulate the casting during fluoroscopy. 


there is the possibiUty of excessive ex- 
posure of the hands and other parts of the 
body to scattered radiation. Fluoroscope 
housings or enclosures may also be open 
in some types of systems where the speci- 
mens are brought to the fluoroscope on a 
conveyor belt. In this case, scattered x- 
rays can escape through the entrance and 
exit openings. Baffles should be pro- 
vided to intercept the scattered rays or 
care should be taken to see that no individ- 
ual is allowed to be in the zone of scatter- 
ing for an appreciable period of time. 
Such imperfections can usually be over- 
come by proper layout of the conveyor 
and fluoroscope. Conveyor systems in 
which the specimens are brought verticalty 
up to the fluoroscope, then horizontally 
across it for the examination, and Anally 
leave it by moving vertically down can be 
more easily and more thoroughly shielded 
from scattered radiation. In nearly all 
cases of industrial fluoroscopy it has been 
found possible to do a very thorough job 
of installing x-ray protection so that there 
can be no possible serious injury to the 
fluoroscope operators or surrounding per- 
sonnel. With proper installations and 
good methods of testing for leaks, an in- 
dustrial organization will be protected in 
case of any future law suits. 

METHODS OF TESTING X-RAY PROTECTION 
OF FLUOROSCOPES 

The Geiger-Miiller counter offers an ex- 
tremely rapid, sensitive, and convenient 
method of checking the x-ray protection 
of any fluoroscope. The instrument can 
be made in a handy form to carry around 
the fluoroscope or to test any suspected 
location. The counter is usually operated 
from a 110-volt a.c. Hne and is furnished 
with head phones giving an audible signal 
when the sensitive counter tube is tra- 
versed by x-rays (or gamma rays of ra- 
dium). An ordinary-sized counter tube 
rnay have a sensitive volume whose cross 
section is 1 cm. by 3 cm. This is suffi- 
ciently sensitive for this type of work, 
since it will give a background count 
(from cosmic radiation exclusive of possible 
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radioactive contamination in building ma- 
terials or of radium being used in nearby- 
locations) of about 8 counts per minute. 
It is thus capable of detecting stray radia- 
tion within the intensity range of cosmic 
radiation. Such a highl}" sensitive instru- 
ment is not a drawback, because it is 
possible in practice to build a closed in- 
dustrial fluoroscope with sufficient x-ray- 
protective material so that the counting 
tube may be placed in any position around 
it and the clicks in the head phones can 
easily be counted by ear. 

With a Geiger-jN'IuUer counter of the 
size mentioned above, working on the pla- 
teau of its voltage cun-e (that is in the 
most sensitive part of its stable range), 
gi\dng clicks at a rate which can readify 
be counted, the tube will be in an x-ray 
field ha\dng an intensity which is man}”- 
tunes below that of the tolerance exposure 
intensity. Therefore, if a fluoroscope is 
examined while it is in operation with 
such an instrument and nowhere are clicks 
heard more rapid than can be counted, 
the x-ray protection can be confidently 
said to be sufficient. It is, of course, 
necessary- to know that the counter is 
operating correctty and that every location 
in which a person may be has been 
thoroughly covered. In using the Geiger- 
ISIiiller counter equipment, the fluoroscope 
is examined while it is in routine opera- 
tion. By moving the sensitive tube 
around the housing, while listening with 
the ear phones, one may detect any x-ray 
leak immediately as a sudden burst of 
clicks. By moving the tube around, the 
exact location of the leak (such as a nail 
hole or crack) can be located. The ade- 
quacy of the lead-glass covering the fluoro- 
scopic screen may also be tested. UTien 
an}' change is made in the fluoroscope, the 
x-ray protection should again be checked. 
The answer can be obtained in a few 
minutes by this method. 

Another method of testing for leaks or 
scattered radiation from an industrial 
fluoroscope makes use of x-ray film. The 
areas to be tested are covered with an x-ray 
film, which is placed in a light-tight en- 


velope. Alter the machine has been optr- ! 
ated for a few hours, the film is taken to j 
the dark room and developed. If there 1 j 
an appreciable x-ray leak the film viill h i 
blackened over that area. The saE-: ; 
principle is employed in testing for x-iav < 
exposure of any member of the personnel : 
A dental type film is fastened to the wris ; 
or chest. The side marked “tube side' ; 
must be facing out and it can be covere: j 
with a paper clip to aid in analyzing ft: ; 
film later. The film is worn in this way a'. : 
all times that the individual is at -work j 
Alter two days the film is removed an: ; 
developed. If it is fogged sufficiently s: ; 
that the shadow of the paper cHp is wsib’e ; 
the situation should be further invesli- ; 
gated and more x-ray protective materii ; 
added so as to absorb the radiation leakk; - 
out from the fluoroscope. 

It is also possible to test for smC 
amoimts of stray x-rays with a highly Sen- ! 
sitive ionization chamber. Such a chac- ' 
ber with its charging equipment and mss^ 
ining string electrometer is now on 
market (Victoreen “minometer”). Th 
chamber, which is about the size of 2 
fountain pen, is electrically charged to 2 
certain degree, as indicated on the elec- ; 
trometer. It is then worn for a workioi ; 
day in a vest pocket of the person beb; : 
tested. The chamber is returned and • 
immediately connected to the electroffl- < 
eter, which indicates the degree of ; 
charge from x-ray exposure in terms o! ; 
roentgens. The chamber may^ also b 
placed in suspected positions around 
fluoroscope, and x-ray leaks will be indi- 
cated by various degrees of discharge as 
shown by the electrometer. 

Another precaution that can be obsen'cd . 
in checking an overexposure to x-rays is b 
take periodic blood counts on all pers^' 
who might be exposed to x-rays. Bf i 
taking these counts at about two-mofl 
interv-als, a base line can be establish 
for each individual. Then, if a large pcO" 
portion of the worker’s body has been eX 
posed to an excessive amount of . 

the damage wiU be reflected in the 
count, principally by a drop in the w 
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.cell count and a rise in the reticulocyte 
count. vSuch counts must be interpreted 


by a physician familiar with the effects, 
'.because even in a normal person the count 
.may vary quite vddely from time to time. 


It is important to realize that a periodic 
blood check is of value in estimating dam- 
'age from whole body irradiation. A local- 


ized devastating exposure of x-rays could 
be administered to a hand or foot without 
appreciably affecting the blood count. 
Furtliermore, by the time the blood count 
has been affected enough to indicate an 
excessive x-ray exposure, considerable 
damage may already have been done to the 
body. 


Materials and Methods of X-Ray Protection 

GEORGE SINGER 

Acting Chief, Radiation Section, National Bureau of Standards, Washington, D. C. 

and 

GEORGE C. LAURENCE, Ph.D. 

National Research, Conned, Canada 


The object in planning x-ray protection 
for any installation is to reduce the x-ray 
intensity at all positions where personnel 
win be stationed to a value such that no 
one will receive more than 0.1 r during 
any 24-hour period. No hard and fast 
rules need be laid down for accomplishing 
this; the methods to be used are best left 
to the ingenuity of those making the plans. 
Almost any space can be made safe against 
x-rays by the use of lead or concrete walls 
of sufficient thickness, though in practice 
such an installation would probably be 
considered prohibitively expensive, es- 
pecially when protection against very 
penetrating radiation is required. The 
alternative is to consider other methods 
of protection to be used in addition to 
radiation barriers. In the interest of 
economy, full consideration should there- 
fore be given to all three of the following 
factors: (1) distance from barrier to x-ray 
source; (2) direction of x-ray beam; (3) 
radiation barriers. 

Distance from Barrier to X-Ray Source: 
The intensity of any beam of x-rays falls 
off inversely as the square of the distance 
from the x-ray tube target. This holds 
true for all x-radiation regardless of its 
penetrating power. For example, a two- 
fold increase in distance from the tube tar- 
get results in a fourfold decrease in the 
x-ray intensity ; a tenfold increase in dis- 
tance reduces the intensity to 1.0 per cent 
of its initial value. By making the dis- 


tance from the x-ray source to all operating 
stations as great as possible, a saving can 
be effected in the cost of lead sheet, con- 
crete, or lead-glass. Such savings increase 
rapidly as the penetrating power of the 
radiation goes up, for then progressively 
tliicker barriers are required to reduce a 
given beam to, let us say, 1.0 per cent of 
its initial value. Regardless of what the 
radiation quality may be, however, the 
same percentage reduction can be brought 
about by increasing the distance tenfold. 

For reasons of economy, first considera- 
tion should, therefore, be given to the 
matter of distance between the x-ray 
source and all occupied spaces in the im- 
mediate vicinity. The x-ray room should 
be as far removed as conditions will permit 
from aU offices, laboratories, and shops 
where workers remain throughout the 
working day. lATiere occupied rooms must 
be near the x-ray space, it is good practice 
to place them on opposite sides of a cor- 
ridor. Inside the x-ray room, the tube 
should be placed as far away as possible 
from all operators, consideration being 
given to the use for which the radiation is 
intended and to the space available for the 
purpose. In neither medical nor indus- 
trial x-ray rooms can full advantage be 
taken of the saving possible through in- 
creasing the distance from the x-ray 
source; it may be necessary to watch a pa- 
tient during treatment or to palpate a pa- 
tient during a fluoroscopic examination; 
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in industrial radiography and fluoroscopy 
\vithin protected cabinets, the presence of 
nearby operators may be essential. In 
any case, all persons concerned ■vnth the 
operation of an x-ray installation should 
understand clearly that the first defense 
against any radiation hazard is distance. 
The safe thins: to do is to “stav awav.” 


common use, are designed to reduce ti; ' 
radiation intensit}* transmitted bv arr ; 
part of the housing — other than the efi : 
port — to about 1.0 per cent of that of fc 
useful beam. It must not be assuizr; ' 
that this is ahrays so; many tube casks , 
have insufiicient protection, especially r ; 
the cathode end. Nevertheless, bv c- 



200 300 <00 500 

TOSE VOLTAGE KV) 


Fig. 1. Lead thickness required for protection against narrow s-ray 
beams generated by voltages between 200 and 500 kv. for various dis- 
tances between the tube target and operator. 


Direction of X-Ray Beam: The second 
consideration in planning x-ray protection 
should be the direction of the x-ray beam. 
li\Tierever possible, the main beam should 
be directed away from occupied areas, 
preferably toward the groxmd or an out- 
side wall remote from adjacent buildings 
or vards where men may be at work. So- 
called “rav-proof” tube housings, now in 


recting the exit port away from all 
cupied spaces nearby, full use is made c- 
such protection as has been built 
tube housing by the manufactiuer. 
problem is thereby simplified: 
remains to be provided only agai^^t 
direct radiation not absorbed by the t-^^. 
casing and the radiation scattered 
the main beam by the air and by irradia^^ 
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objects. TJje tliickness of lead provided 
by the tube housing may be subtracted 
from the total required to afford adequate 
protection, but only in those directions in 
which the shielding action of the case is 
known to be effective and for which suffi- 
cient protection against scattered radiation 
has been provided. 


Radiation Barriers: Wien full advan- 
tage has been taken of both distance and 
tube orientation, it will usually be found 
that the radiation intensity is still excessive 
at the control station and in adjacent 
rooms. Thought must then be given to 
protective walls or screens. For x-rays 
generated by voltages under 250 kv., lead 



For many applications, it is essential 
that the x-ray tube head be left free to ro- 
tate into any desired position; then one 
has no choice but to provide protection 
against the full intensity of the useful beam 
by increasing the distance to all nearby 
occupied spaces, by interposing protective 
barriers of adequate thickness, or by a 
combination of both methods. 


sheet is generally used for this purpose; 
for more penetrating radiation, concrete 
is most often chosen. The use of lead 
sheet in combination with concrete is be- 
coming more common and has much to 
recommend it. The type of barrier se- 
lected is determined by relative cost and 
convenience. 

Two classes of protective barriers should 
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' Figures 3 and 4 are for concrete weighing 
; 137 pounds per cubic foot (specific gravity 
i,2.2). For otlier concrete mixes the tliick- 
! ness required varies inversely as tlie specific 
; gravity or weight of tlie material per cubic 
ifoot. For example, let the thickness of 
concrete weighing 160 pounds per cubic 
-foot be required. If from Figure 3 a con- 


be used either in place of lead barriers or 
in combination with them. At voltages 
above 200 kv., concrete, brick, and earth 
are frequently used without sheet lead. 
The combination of such materials with 
lead is, however, to be recommended 
wherever practicable, for several reasons. 
In the first place, there is always the pos- 



TUBE VOLTAGE (KV) 

Fig. 3. Concrete thickness required for protection against narrow 
x-ray beams generated by voltages between 200. and 600 kv. for var- 
ious distances between the tube target and operator. 


Crete thickness of 50 cm. is found, then the 
thickness for the 160-pound concrete is 
computed as follows ; 

50 cm. X = 43 cm. = 17 inches 
luU 

Like concrete, such materials as brick, 
plaster, earth, water, etc., afford some de- 
gree of protection against x-rays and may 


sibility that cracks may develop in thick 
non-metallic walls; the addition of sheet 
lead to such walls reduces the radiation 
hazards should sudi cracks develop. 
Furthermore, relatively fight barrier ma- 
terials attenuate an x-ray beam by scatter- 
ing, a process which involves, (a) the de- 
flection of the radiation from its original 
path and (6) a reduction in its penetrating 
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power. Some scattering takes place in radiation is incident. Another advan- | 
all materials and for all qualities of radia- tage — ^but a secondary one — resulting from 
tion, but this effect is more pronounced in the use of such a lead “veneer” is that, on ^ 
relatively light materials and for very passing through it, the radiation is thereby 
penetrating radiation. So, for example, hardened and, since concrete is relatively 
scattering is greater for concrete than for more effective for hard radiation than foi ' 
lead and is greater for penetrating radia- soft, the concrete portion of the barrier 
tion than for relatively soft x-rays. From becomes relatively more effective. 




Fig. 4. Concrete thickness required for protection against narrow 
x-ray beams generated by voltages between 500 and 1,400 kv. for var- 
ious distances between the tube target and operator. 


the point of view of x-ray protection, 
scattering is undesirable; when scattering 
occurs, a part of the x-radiation incident 
upon a barrier is scattered back upon per- 
sons within the protected space. The 
effect of back-scattering from concrete or 
brick walls can be reduced by adding a 
relatively thin layer of lead to the side of 
the protective barrier upon which the 


Scattering also results in undesirab^ 
ffects on the emergent side of concref ^ 
irotective barriers. Radiation that i 




materials is less penetrating than the inci 
dent radiations. The addition of s ee 
lead on the far side of concrete barner / 
therefore, effectively serves the 
absorbing the radiation which has 
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trated the barrier and has been degraded 
in the process. 

Effect of Beam Width on Relative Thick- 
ness of Concrete and Lead Required for 
‘Adequate Protection: In the foregoing 
^paragraphs it has been assumed tliat the 
:diameter of the x-ray beam against which 
protection is required is relatively small, 
of the order of 2 to 5 cm. In practice, 
x-ray beams as narrow as this are seldom 
used; this is true both in the medical and 
industrial applications of x-rays and is es- 
pecially so in the latter field, where very 
broad beams are often used. Increasing 
the width of an x-ray beam makes it neces- 
sar)’^ to increase the thickness of the pro- 
tective barriers beyond that required for 
adequate protection when narrow beams 
are used. This necessary increase in 
barrier thickness is not the same for all 
materials, being relatively greater for 
light materials such as concrete and brick, 
than for lead. Table II shows the ratio 
of the thickness of concrete to the thickness 
of lead required to reduce the incident 
radiation to the same extent — to a level 
of approximately 10~®r/sec. — on the emer- 
gent side of the barrier. This table holds 
only for very narrow beams of x-radia- 
tion, of the order of a few centimeters in 
diameter. 


Table II: Ratio of Thickness of Concrete to 
Thickness of Lead Required for Equivalent 
Protection 


Ratio 

Thickness concrete 

Kilovolts Thickness lead 


76 ., 

85 .. 
90 . 

100 ., 

no. 

115 . 

120 . 

125 . 

160 . 

160 . 

200 . 

250 . 

300 . 

400 . 

500 . 

600 . 

700 . 

800 . 

900 . 

1 , 000 . 

1 , 200 . 

1 . 400 , 


74 

67 

66 

60 

63 

66 

67 

68 
72 
74 
55 
34 
25 
16 
12 

9.3 

8.1 

7.1 

6.5 

6.1 

5.6 
5.2 


The effect of increasing the diameter of 
an x-ray beam is to increase the ratio 
given in the second column of Table II. 
To say the same thing in another way, as 
the beam diameter is increased the per- 
centage increase in the thickness of a con- 
crete barrier must be greater than the 
corresponding increase in a lead barrier if 
tlie x-ray protection of both is to remain the 
same. This fact should be kept in mind 
when the data given herein are used, since 
narrow beams have been assumed through- 
out this discussion. In making use of these 
data, the barrier thickness used should be 
greater than that recommended if the use 
of broad beams is contemplated. Exact 
information on the increase required when 
broad beams are used is not now available 
because of the technical difficulties in- 
volved in obtaining such information. 
The following is offered as a suggestion: 
that, when broad beams are used, the 
thickness of the barrier in question be in- 
creased by one half-value layer of the 
barrier material used for voltages up to 500 
kv.; that for voltages between 500 and 
1,000 kv., the barrier thickness be in- 
creased by two half-value layers; and 
for voltages between 1,000 and 1,500 kv., 
by three half -value layers. 

Protection from scattered radiation 
should not be overlooked. A barrier be- 
tween the x-ray tube and employees to 
protect them from the direct rays may not 
shield them from rays scattered by walls, 
ceiling, furniture, and other objects. This 
might happen, for example, in a one-story 
foundry building where a concrete barrier 
7 feet high has been erected to stop the 
direct beam from the x-ray tube. If the 
unobstructed beam is directed toward the 
roof structure above the barrier, a part of 
the radiation will be scattered by the roof 
to reach the employees outside the barrier. 
This can be prevented by extending the 
barrier to the roof. The upper part, 
which need absorb only the scattered rays, 
can be much lighter than the lower part 
that must absorb the primary rays. 

The intensity of scattered radiation 
reaching personnel will depend on many 
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Table III ; Protection’ Against Scattered Radiation 
(Thickness of lead in inches required for protection against scattered radiation. Tube operated at 10 ma.i 


Kv. 

Scattered Rays 

Rescattered Rays 

Safe Distance 
No Shield 

3' 

10' 

20' 

1 3' 

10' 

20' 

50 j 

0.01 

0.01 





3' 

*'0 

0.02 

0.01 

« • 




4' 

100 

1 0.03 

0.01 


0.01 



5' 

140 

0.05 

0.01 

0.01 


. . 


7' i 

200 

0.08 

0.03 

0.01 

0.04 




250 

i 0.12 

0.05 

0.02 

0.05 

0.01 


15' 

300 

0.16 

0.07 

0.04 

0.06 

0.01 


20' 

400 

0.22 

0.15 

0.08 

0.07 

0.01 

0.01 

25' 

500 

0.28 

0.22 

0.15 

0.09 

0.02 

0.01 

28' 

600 

0.35 

0.30 

0.20 

0.11 

0.03 

0.01 

33' 

800 

0.5 

0.4 

0.3 

0.13 

0.04 

0.01 

35' 

1,000 

0.6 

0.5 

0.4 

0.15 

0.05 

0.02 


1,400 

0.6 

0.6 

0.5 

0.17 

0.06 

0.02 


2,000 

0.7 

0.7 

0.6 

0.20 

0.07 

0.03 



factors, including the nature of the surface 
and the distances and directions that the 
rays must travel, as well as the kilovoltage 
and milliamperage of the source. It \vill 
always be weaker than the primary or di- 
rect radiation. It will also be less pene- 
trating, particularly when high-khovoltage 
apparatus is used. Lead is usually more 
economical and convenient than masonry 
or concrete for protection against scattered 
radiation only, and the thicknesses re- 
quired are relatively small. Recommended 
thicknesses are tabulated in Table III for 
various khovoltages of the apparatus and 
distances of the exposed scattering surface 
from the employees. In compiling this 
table, extremely unfavorable conditions 
were assumed, e.g., that the scattering 
surface was close to the x-ray tube and of 
a material that scatters efficiently. 

The distinction between singly scattered 
radiation and multiply scattered radiation 
is important. In the example above, of 
the tube behind a barrier 7 feet high, the 
rotation of the tube might be so restricted 
that the direct beam could not be pointed 


at the roof and hence it might not 1 
possible for rays to get over the barnl' 
%vithout being scattered at least twice, t 
example, by both floor and roof. Doukj 
scattered radiation would be both weatf 
and less penetrating than singly scattert: 
radiation, and, therefore, would req® 
less lead to absorb it. The recommends 
thicknesses for mutiple scattering af- 
given in Table III under the headfc 
“Rescattered Rays.” The final colucc 
gives the closest distance of safe approai* 
to a wall emitting . rescattered radiation 
when no protection intervenes. 

The intensity of scattered radiation de- 
pends considerably on the material of tit 
scattering surface. Ordinary structura- 
materials Hke masonr}’-, concrete, plasty 
and wood scatter much more radiatJO- 
than heavy metals like lead. For ti‘- 
reason it is desirable to cover all such stf 
faces likely to be exposed to direct radis 
tion with lead. A thickness of 1/8 
is suitable and sufficient for this purpo-* 
Even 1/16-inch lead over a masonr)'" 
gives considerable improvement. 
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Lowell S. Goin, M.D. 

President of the Radiological Society of North America 


. The Radiological Society of North Amer- 
ica would seem to have been most wisely 
g:uided that it has chosen Lowell Goin for 
its President exactly at this time, when the 
social and economic structure of medical 
' practice is suffering critical strains. Rup- 
ture of the fabric seems imminent, even 
total solution, out of which must crystal- 
th lize the pattern for the future. How it will 
: f'crystallize depends largely on the men we 
. f;hoose to guide us. Lowell Goin has long 
‘Ji been active in the affairs of his fellow physi- 
?C2:ians, a calm representative of their best 
Id finterests; when the political waters were 
jXiismooth, a pleasant friendly island; when 
crithe political storms blew hardest, a solid 
le irock. Here is one man who seems comfort- 
12 ! :able in the chair with the gavel in his hand, 
e j-rThis, I think, is not merely because he is a 
j ^Thorough parliamentarian, but also be- 
cause he sees quickly and surely through 
a; every question to its ultimate implications, 
j-j He is comfortable because he is rarely sur- 
prised. 

jj, ' Dr. Goin seems not to have bothered to 
^ send autobiographical notes to the various 
t< compendia, and I am indebted to John 
Crossan, his associate in medical practice, 
for most of the following data; 

■ LoweU Sidney Goin was born in Charter 
^ V Oak, Iowa, March 3, 1891, and received his 
education at the University of Iowa and 
■' St. Louis University, obtaining his M.D, 
degree in 1912, at the age of twenty-one. 
In 1915 he was already practising radiol- 
ogy and, when World War I came, he 
studied military radiology under George 
Johnson of Pittsburgh. He was made a 
captain in the Medical Corps and served a 
year and a half in France. Some of his 
personal experiences he has recorded in the 


American Journal of Roentgenology ( 7 
128-130, 1920). After the war, he was for 
two years with James T. Case at Battle 
Creek, before the latter accepted a call to 
Chicago. Then there was an interlude of 
graduate work under Holfelder in Frank- 
furt, followed by practice in Peoria. 

In 1925 Dr. Goin went to Los Angeles 
and was associated with William B., Bow- 
man. It was during this time that he 
published his first paper in Radiology 
(12: 188, 1929). I haven’t counted the 
papers he has published there and else- 
where since. After Dr. Bowman’s death 
in 1930, Dr. Goin formed a partnership 
with Dr. Crossan, an association that has 
prospered and endured. 

In 1922 Dr. Goin married Margaret 
Morehead in Salem, Virginia. Their elder 
son was lost in action over Vienna in 
October 1944. The younger is a senior in 
the Army and Navy Academy, Carlsbad, 
Calif. 

Lowell Goin was the first Chairman of 
the Pacific Roentgen Society, and he and 
L. Henry Garland have always been its 
backbone and its lifeblood, too;; very 
largely responsible for the good work it has 
done in crusading for proper relationship 
of Radiology to Medicine and to Hospital 
Management. Closely linked with this 
were his activities on the Intersociety Com- 
mittee. He has been active on the staff of 
Queen of the Angels Hospital, where he is 
radiologist, having twice been its President 
and for seven years past the' Chairman of 
the Board. 

For six years he was Speaker of the 
House of Delegates of the California Medi- 
cal Association and last year was its Presi- 
dent. At the same time he was President 
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Df the American College of Radiology. 
This was a year of great responsibilities, as 
le understood them and acted under them, 
.'specially in regard to the development of 
‘healtli insurance.” He has set forth 
p.ome of his ideas in Californm and Western 
V^dedicine (62: 240-249, May 1945). 

\ ; 

i ■ 


With all this he has found time and en- 
ergy to keep his interest in music and 
was for a time on the Board of Directors 
of the Los Angeles Chamber Music So- 
ciety. And I feel sure he never has, and 
never will, let down in his enthusiasm for 
good living, good talk, and good friends. 

R. R. Newell 





ANNOUNCEMENTS AND BOOK REVIEWS 


CLEVELAND RADIOLOGICAL SOCIETY 

The Cleveland Radiological Society co-operated 
with seven other interested groups in celebration of 
the fiftieth anniversary of the discovery of the 
roentgen ray. The other participating organiza- 
tions were the Cleveland Medical Library, Academy 
of Medicine, Cleveland Dental Society, Western 
Reserve University, Case School of Applied Science, 
Cleveland Dermatological Society, and the Indus- 
trial Radium and X-ray Society. 

Afternoon and evening sessions were held on 
Nov. 8 at the Cleveland Medical Library. Speakers 
at the afternoon session were Dr. Elmer Hutchisson 
on “Some Physical Aspects of the Roentgen Ray," 
Dr. Harry Hauser, on "The Roentgen Ray in 
Modem Medicine,” Dr. Paul S. Sherwood on “The 
Roentgen Ray in Dentistry,” and Dr. K. R. Van 
Horn on “Industrial Applications of the Roentgen 
Ray.” The features of the evening session were the 
round table reminiscences of Dr. C. Hill, Dr. 
W. I. Le Fewe, and Dr. B. H. Nichols and an ad- 
dress on Wilhelm Conrad Rontgen by Dr. Otto 
Glasser. 

An interesting exhibit was presented, illustrating 
the history and modem use of the x-ray, and this 
was open to the public on Nov. 11. 

CANCER RESEARCH 
COMMITTEE ON GROWTH 
OF THE NATIONAL RESEARCH 
COUNCIL 

As a result of action by the American Cancer So- 
ciety designating the National Academy of Sciences 
as its scientific adviser for research, the National 
Research Council of the latter body has appointed 
a Committee on Growth, imder the chairmanship of 
Dr. C. P. Rhoads. 

The Committee announces the following major 
principles by which, so far as possible, it will be 
guided in its sponsorship of research and training 
programs: 

(а) Desirability of long-term grants to projects 
of major importance. 

(б) Grants, where possible, of such magnitude as 
to permit individual investigators to appoint asso- 
ciates for long-term training periods. 

(c) Granting of fellowships to institutions for 
training of workers to acquire new techniques and 
wider experience. 

(d) Maintenance of continuing individual con- 
tact mth workers in field. 

(e) Provision, on a participating basis, for con- 
tinuing economic security for professional workers. 

(f) Liberal attitude toward the investigator’s 
work, his publication, and reports. 

It proposes, furthermore, to arrange conferences of 
competent groups for discussion of problems, inter- 
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change of reports, etc.; to make surveys toe 
lyze problems or to determine progress in areas: 
special interest pertaining to cancer; to evalnat 
through study by subcommittees and by the m;; 
committee, basic and clinical research undertahB;' 
and submit recommendations for support (o t 
American Cancer Society; to initiate and pL- 
broad or specific programs of basic and clinidr 
search, and to secure the co-operative efforts of invt- 
tigators in the general undertakings. 

The Committee has established a central oi«: 
the Washington headquarters of the Council (2! 
Constitution Ave., Washington 25, D. C,), wherec 
fonnation on all phases of cancer research wiii; 
assembled and from which reports may be distribut 
to interested investigators. 

THIRD ANNUAL WATTS HOSPITAL 

MEDICAL AND SURGICAL SYMPOSID! 

The Third Annual Watts Hospital Medical r 
Surgical Symposium will be observed Feb. 13 r 
14, 1946, at Durham, N. C. 

Clinico-Patliological Conferences will be heldea. 
day at 11 a.m. That on Wednesday will becc 
ducted by Win. B. Porter, M.D., and John S. Hot 

M. D., of the Medical College of Virginia; tbato, 
Thursday by Henry’- B. Mulholland, M.D., 2 ' 
James R. Cash, M.D., of the University of Virgin 
Medical School. 

Among the speakers are W. C. Davison, 
Dean of Duke University Medical School, <■’ 
“Postgraduate Medicine”; Lt. Col. Louis Kraa* 
Chief of Medicine, General Hospital, Camp BubB 

N. C., on “Some Hemolytic Processes Inclufc 

the Rh Factor”; Norris W. Vaux, M.D., Profe?!'' 
of Obstetrics, Jefferson Medical College, Pbil; 
delphia, on “The Treatment of Habitual Abortion 
Edward A. Strecker, M.D., Professor of Psychia^ 
University of Pennsylvania Medical School, Pb® 
delphia, on “Psychiatry’^ Speaks to Democraq 
About Mothers and Moms”; Arthur M. Shipiq- 
M.D., Professor of Surgery, University of Marj’’®- 
Medical School, on “Diverticulitis of the Coloo > 
James E. Paullin, M.D., Professor of Mediot' 
Emory University^ Medical School, AtlantSi 
on “The Relationship of Medical Practice ' 
Gerontology'”; Louis Hamman, M.D., 
Professor of Medicine, Johns Hopkins ’ 
School, on “General Features of 
Nodosa, Particularly' from the Standpoin 
Diagnosis"; I. S. Ravdin, Professor of Sat? 
University' of Pennsylvania Medical Schoo ■ 
“The Pathologic Physiology of ^ ; 

Disease” and “The Surgical Aspects of ^ , 

Disease"; Eugene P. Pendergrass, M.D., , ; 

of Radiology, University of Pennsylvania , , 
School, on "The Roentgen Aspects of Bihary 
Disease.” 
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LEWIS GREGORY COLE, M.D. 
FRIEDENWALD MEDALIST 

It is gratifying to record the presentation to Dr. 
..cwis Gregory Cole of the Fricdenwald Medal of the 
Vmerican Gastroenterological Association, for 1945, 
n recognition of his outstanding contributions to 
nedicine. Dr. Cole was a pioneer in radiology in 
America. His work witli x-rays dates back to 1899, 
.nd his first paper, “Skiagraphic Errors; Their 
Causes, Dangers, and Prevention,” was published 
_h 1904. He has been a member of the Radiological 
iociety of North America for twenty-five years. 

: BRONZE STAR MEDAL AWARDED TO 
DR. LAURISTON S. TAYLOR 

- On Oct. 20, 1945, Dr. Lauriston S- Taylor, Chief 
-f the X-Ray Section, U. S. Bureau of Standards, 
/as awarded the Army’s Bronze Star Medal for 
aeritorious service. Dr. Taylor was associated 
[‘■/itli the Operations Analysis Branch of the Army 
'"vir Forces, serving in the European theater of 
r.jperations from May 1943 to June 1945. 

•(' The citation accompanying Dr. Taylor’s award 
ommended him for outstanding leadership, 
jjnalytical ability, and technical skill demonstrated 
£/hile he was chief of the Operational Research Sec- 
..ion of the 9th Bombardment Division. Under his 
, lirection, the efficiency of lead crews increased, a 
inighly efficient .program of bridge interdiction, was 
Scheduled, and bombing accuracy greatly improved. 

" Books Received 

iu 

; Books received are acknowledged imder this head- 
;.ng, and such notice may be regarded as recognition 
: pf the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
•permits. 

IThe 1945 Year Book of Radiology, Diagnosis, 
edited by Charles A. Waters, M.D., Associate 
; in Roentgenology, Johns Hopkins University; 
i! Assistant Visiting Roentgenologist, Johns Hop- 
•1 kins Hospital; Associate Editor, Whitmer B. 
; Firor, M.D., Assistant in Roentgenology, Johns 
i Hopkins University ; Assistant in Roentgenology, 
■' Johns Hopkins Hospital (on leave with the Armed 
4 Forces). Therapeutics, edited by Ira I. Kap- 
) LAN, B.Sc., M.D., Director, Radiation Therapy 
< Department, Bellevue Hospital, New York City; 

Clinical Professor of Surgery, New York Uni- 
/ versity Medical College. A volume of 464 pages, 
j" with 342 illustrations. Published by The Year 
Book Publishers, Inc., Chicago, 111. Price $5.00. 

Dr. W. C. Rontgen. By Orro Glasser, Cleveland 
J Clinic Foundation. A volume of 169 pages, 
j Published by Charles C Thomas, Springfield, III., 
1945. Price $4.50. 


ir CoNGRi;s International de Lutte Scientifi- 
QUE et Sociale Contre le Cancer, Bruxelles 
20-26 Septembre 1936. Travaux scientifi- 
QUES, publics sous la direction de Mme. le 
Docteur Marta Fraenkel. Tome 1. Rap- 
ports gdneraux dans leur langue originale et 
suivis de r6sum4s en six langues. Ligue Na- 
tionale Beige contre le Cancer, Bruxelles, 1936. 

Physical Chemistry of Cells and Tissues. By 
Rudolf Hober, University of Pennsylvania 
School of Medicine, Philadelphia. With the 
collaboration of David I. Hitchcock, Yale Uni- 
versity School of Medicine, Laboratory of Physi- 
ology’', New Haven, Conn., J. B. Bateman, Mayo 
Clinic, Rochester, Minn., David R. Goddard, 
University of Rochester, Biological Laboratories, 
Rochester, N. Y., and Wallace 0. Fenn, Uni- 
versity of Rochester, School of Medicine and 
Dentistry, Rochester, N. Y. A volume of 676 
pages, with 70 illustrations. Published by The 
Blakiston Company, Philadelphia. Price $9.00. 


Book Reviews 

The Osseous System. A Handbook of Roent- 
gen Diagnosis. By Vincent W. Archer, M.D., 
Professor of Roentgenology, University of Vir- 
ginia, Department of Medicine. A volume of 320 
pages, with 148 plates. Published by The Year 
Book Publishers, Inc., Chicago, 1945. Price $5.50. 

In The Osseous System, which is the fourth of a 
projected series of six Handbooks on Roentgen 
Diagnosis to be issued under the imprint of the Year 
Book Publishers, Dr. Archer combines interest with 
instruction. As a handbook should, this volume of 
modest proportions deals with an extensive field 
concisely but adequately, covering all the essential 
features but making no attempt at a detailed exposi- 
tion of every phase of the subject. 

The contents are divided into five main sections; 
(1) Technic; Principles of Interpretation ; Roentgen 
Anatomy ; (2) Injuries to the Skeletal System Other 
than the Spine; (3) The Spine; (4) Bone Diseases 
and Abnormalities in Childhood; (5) Bone Diseases 
Occurring Principally in Adult Life. 

In the second and third sections the material is 
arranged in general on a regional basis. The vari- 
ous bones of the skeleton and the different areas of 
the spine are taken up separately. In each in- 
stance there is an introductory section on the best 
technic for the area in question, followed by remarks 
on the roentgen anatomy and the physiological 
changes, injuries, and diseases likely to be en- 
countered. Personal observations, showing the 
background of a long and valuable clinical experi- 
ence, add greatly to the value of the discussions. 
In the section on bone di,sturbances in children 
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the conditions are grouped somewhat loosely accord- 
ing to the predominant radiologic characteristics, as 
periosteal thickening, increase in bone density, 
developmental defects, etc. A somewhat similar 
plan is followed in the section on bone diseases in 
adults. 

The book is ampty illustrated, lists of references 
are supplied, and there is a useful index. Dr. 
Archer dedicates his book to “the occasional radiog- 
rapher.” It should prove valuable not alone to 
that group, but to all radiologists seeking a concise 
revierv of the roentgen aspects of bone lesions. 


The iNTERVERTEBRtVL DlSC, WITH SPECIAE REFER- 
ENCE TO Rupture of the Annulus Fibrosus 
WITH Herniation of the Nucleus Pulposus. 
Second Edition. By F. Keith Bradford, M.D., 
Houston, Texas, and R. Glenn Spurling, M.D., 
Louisville, Kentucky. A volume of 192 pages, 
with 70 illustrations. Published by Charles C 
Thomas, Springfield, III., 1945. Price .$4.00. 

In this small volume the authors have assembled 
all the important information which has been accu- 
mulated regarding the interr^ertebral disk and its 
disturbances. The average reader will be most 
interested in the chapters on the clinical and roent- 
genological investigation of the patient, treatment, 
and results. For those desiring to obtain a more 
comprehensive knowledge of the subject there are 
introductory chapters on the embtyology, anatomy, 
physiolog}', and pathology of the intervertebral disk. 

This second edition has been brought up to date 
by comments regarding the use of pantopaque in 
myelography and a discussion of the findings associ- 
ated with small, lateral, cervical herniations of the 
nucleus pulposus resulting in severe pain in the neck 
and arms. The bibliography at the end of the vol- 
ume now contains 307 references, as compared with 
258 papers referred to in the first edition. 

As the authors mention, there remain several con- 
troversial points regarding this subject. For one 
thing, there is not yet general agreement as to the 
name of the clinical pathological entity under dis- 
cussion. The name suggested in this volume, “rup- 
ture of the aimulus fibrosus with posterolateral (or 
posterior) herniation of the nucleus pulposus,” seems 
too cumbersome to become generally accepted. It is 
correctly stated that it is too early as yet to evaluate 
the late results of operative treatment. Likewise, the 
question as to whether spinal fusion should be com- 
bined with removal of the herniated nucleus is not 
definitely decided. Lumbar puncture as a possible 
cause of herniation of the nucleus pulposus is dis- 
cussed, and although no reported cases have been 
attributed to this cause, it is felt to involve distinct 
danger, which should be avoided by careful technic. 

The material is presented in an interesting, read- 
able manner, free from tiresome repetition and with 
numerous helpful illustrations. Anyone familiar 
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rvith the information contained in this raonograpi \ 
should have little difficulty in making the prope ’ 
diagnosis in the usual case of herniated nucleus ] 
posus. I 
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In Memoriam j 

FAUNTLEROY FLINN, M.D. j 
1890-1945 ! 

Dr. Fauntleroy Flinn, of Decatm, Ilk, 5 ; 
July 26, 1945. Dr. Flinn was bom in Alberla, j 
and was educated at Randolph-Macon College®; , 
the Medical College of Virginia. He was ; 

with the U. S. Public Health Sendee, Hospital - ; j 
32, in 1920-22 and with the U. S. Bureau of . 
from 1922 to 1926. From 1926 until bis ^ 
w'as Director of the Department of ■ 

Mary’s Hospital, Decatur, 111. He was, 

1930, radiologist at Wabash Employees’ i 

Dr. Flinn sen’^ed as a member of the A ' - - 
Board for the Division of Cancer nail; ‘ 

Illinois Health Department and as radiologis ^ ; 
Selective Service Medical Advisory Boar , 

state. He was a fellow of the igjjci ; 

of Radiology and a member of 
Society of North America and of the Illinoi 
logical Society. He was a member, a so, 
Decatm Trail Riders .Association. 


RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


"Editor's Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNTIED STATES 

ii Radiological Society of North America. — Secretary, D. S. 
' , Childs, M. D., 607 Medical Arts Bldg., Syracuse2, N . Y. 
^ American Roentgen Ray Society. — Secretary, Harold 
] Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 
4 Cahal, 20 N. Wackcr Dr., Chicago 6, 111. 
iSection on Radiology, American Medical Association . — 
■; Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland G, Ohio. 

I ARKANSAS 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DcHollander, M.D., St. Johns' Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois Stale Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 260 East Superior 
St., Chicago 11, 

INDIANA 

I'he Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Cedar Rapids. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 


'^Arkansas Radiological Society. — Secretary, J. S, Wilson, 
;M.D., Monticello, Meets every three months and 
annually at meeting of State Medical Society. 

CAUrOHNIA 


KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 


^^California Medical Association, Section on Radiology . — 
iSecretary, Gordon King, M.D., Children's Hospital, 
San Francisco, 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

■Pacific Roentgen Society. — Acting Secretary, Frederick 
H, Rodenbaugh, M.D., 490 Post St., San Francisco. 
;Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
^M.D., U. S, Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carlton 
.L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Toland Hall, University of California Hospital. 


COLORADO 

Denver Radiological Club.— Secretary, A. Page Jackson 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology 
—Secretary, Max Climan, M.D., 242 Trumbull StV 
Hartford 3. Meetings bimonthly, second Thursday. ’ 

FLORIDA 

Florida Radiological Society.— Secretary-Treasurer T. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City! 


GEORGIA 

Georgia I^diological Society.— Secretary-Treasurer 
James J. Clark, M.D„ 478 Peachtree St., N. E. 
Atlanta 3. Meets in November and at the annua 
meeting of State Medical Association. 


ILLINOIS 

CkiMgo Roentgen Society.— Secretary, Fay H. Squire 
St., Chicago 12. Meet 
at the Palmer House, second Thursday of Octobei 
November, January, February, March, and April 


LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
farium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary, Oscar O, 
Jones, M.D., 2622 Greenwood Road. Meets monthly 
September to May, third Wednesday, 7:30 p.m. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Charles N. Davidson, M.D., 101 West Read 
St., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms. 
Michigan Association of Roentgenologists. — Secretary, 
Bruce MacDuff, M.D., 201 Sherman Bldg., Flint 3. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secrelary 
John W. Walker, M.D., 306 E. 12th St., Kansas City.’ 
Mo. Meetings last Friday of each month. 

St. Louis Society of Radiologists. — Secretary, Edwin C 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets on 
fourth Wednesday of each month except June, July 
August, and September. ' 




S3 


Nebraska Radiolopcal Society.— Secretary-Treasurer. 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

NEW ENGLAND 

^ewEnglandRoentpnRaySociety.— Secretary-Treasurer, 

George Levene, M.D., Massachusetts Memorial Hos- 



84 


Radiological Societies 


pitals, Boston, Mass. Meets nroirthly -on -third Friday 
at Boston Medical Library. 

NEW HAMPSHIRE 

New Hampshire Roentgen Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockaivay, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gian Franceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month, October to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treasurer, 
Carlton F. Potter, M.D., 425 Waverly Ave., Syracuse 
10. Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May, and October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, Charles 
Heilman, M.D., 1338 Second St., N., Fargo. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Carroll C. Dundon, M.D ., 2065 Adelbert Road, Cleveland 
6. Meetings at 6; 30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
L. Stewart, M.D., Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 P.M., from 
October to May, in Thomson HaU, College of Physi- 
cians, 21 S. 22d St. 
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I 

Pittsburgh Roentgen Society. — Secretary-Treasurer, i 

ter M. J. Freedman, M.D., 4800 Friendship Avt, I 
Pittsburgh 24. Meets second Wednesday of eacl ! 
month at 6:30 P.M., October to IVTay, inclusive, at 
The Ruskin, 120 Ruskin Ave. ' ^ i 

i 

ROCKY MOUNTAIN STATES | 

Rocky Mountain Radiological Society (North Dakota, I 
South Dakota, Nebraska, Kansas, Texas, Wyomiij, | 
Montana, Colorado, Idaho, Utah, New Mexico),- ! 
Secretary, A. M. Popma, M.D., 220 North First St, j 
Boise, Idaho. 

SOUTH CAROLINA i 

South Carolina X-ray Society. — Secretary-Treasure ■[ 
RobertB. Taft, M.D., 103 Rutledge Ave., Charleston!? 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotate 
monthly in alphabetical order. Meetings second Tut- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasure 
J. Marsh Frdre, M.D., 707 Walnut St., Chattanoo?- 
Meeting annually with State Medical Society in Apr: 

TEXAS 

Dallas- Fort Worth Roentgen Study Club. — Secrtla; 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Wortk,! 
Meetings on third Monday of each month, in Daliasi: 
the odd months and in Fort Worth in the even month 
Texas Radiological Society. — Secretary-Treasurer, As 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latad 
Flanagan, M.D., 215 Medical Arts Bldg., ^chfflondU 

WASHINGTON 

Washington State Radiological Society. — Secretary-rTMt 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattit 
Meetings fourth Monday of each month, Octobs 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society . — Secretary-Treasvu’, 

C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., m 
waukee 3. Meets monthly on second Monday at tw 
University Club. , 

Radiological Section of the Wisconsin Slate : 

Society. — Secretary, S. R. Beatty, M.D., 

Oshkosh. Two-day annual meeting in 
day in connection with annual meeting of 
Society in September. 

University of Wisconsin Radiological Conferetici^ i 
Meets first and third Thursdays, 4 to 5 p.m., (j, | 

to May, inclusive. Room 301, Service Memorial m 
tute, 426 N. Charter St., Madison 6. i 


CANADA I 

Canadian Association of Radiologists. — Honorary Srtrt 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar ' , 
Montreal. . , ' 

La Societe Canadienne-Fran^aise d’Electrdogie t , 
Radiologic Medicales. — General Secretary, Onge ■ 

fresne, M.D.. Institut du Radium, Montreal, 
on third Saturday of each month. , 


May and om 
S tate Mediw* 


CUBA : 

ie Radiologia y Fisiolerapiar de .ijy, i 

tal Mercedes, Havana. Meets m 
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Radiological Societies 


January IJi 


pitals, Boston, Mass. Meets monthly-on third Friday 
at Boston Medical Library. 

NEW HAMPSHIRE 

l^ew Hampshire Roentgen Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 

NEW YORK 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Lt- 
M. J. Freedman, M.D., 4800 Friendship Art, 
Pittsburgh 24. Meets second Wednesday of tai 
month at 6:30 p.m., October to May, inclusive, i: 
The Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dabi 
South Dakota, Nebraska, Kansas, Te-vas, Wyoinb- 
Montana, Colorado, Idaho, Utah, New 'Mesico}.- 
Secretary, A. AI. Popma, M.D., 220 North First S; 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Tremr 
Robert B. Taft, AI.D., 103 Rutledge Ave., Charleston!' 


Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gian Franceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month, October to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treasurer, 
Carlton F. Potter, M.D., 425 Waverly Ave., Syracuse 
10. Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May, and October. 


TENNESSEE 

Memphis Roentgen Club . — Chairmanship roht: 
monthly in alphabetical order. Meetings second Tut- 
day of each month at University Center. 
Tennessee Radiological Society. — Secretary-Treasv: 
J. Marsh Frere, M.D., 707 Walnut St., Chattanoir. 
Meeting annually with State Aledical Society in.^pd 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — SecutT: 
R. P. O'Bannon, AI.D., 650 Fifth Ave., Fort Wortiii 
Meetings on third Monday of each month, in Dallrs: 
the odd months and in Fort Worth in the even mori 
Texas Radiological Society. — Secretary-Treasurer, -h 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. hat3(' 
Flanagan, M.D., 215 Medical Arts Bldg., ^chmondl' 

WASHINGTON 

Washington State Radiological Society . — Secrelary-Ttt'f 
tirer, Thomas Carlile, M.D., 1115 Terry Ave., Seatti 
Meetings fomth Monday of each month, OctoK 
through May, at College Club, Seattle. 

WISCONSIN 


NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, Charles 
Heilman, M.D., 1338 Second St., N., Fargo. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Carroll C. Dundon, M.D .,2065 Adelbert Road,Cleveland 
6. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
L. Stewart, M.D,, Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 p.m., from 
October to May, in Thomson Hall, College of Physi- 
cians, 21 S. 22d St. 


Milwaukee Roentgen Ray Society. — Secretary-TreanfC^ 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Jk' 
waukee 3. Meets monthly on second Alonday at 
University Club. , 

Radiological Section of the Wisconsin State 
Society. — Secretary, S. R. Beatty, M.D., 185 Hard 
Oshkosh. Two-day annual meeting in May 
day in connection with annual meeting of State Jledi'' 
Society in September. 

University of Wisconsin Radiological Conferettu- 
Meets first and third Thursdays, 4 to 5 p.m., 
to May, inclusive, Room 301, ^rvice Alemonal i 
tute, 426 N. Charter St., Madison 6. 


CANADA 

Canadian Association of Radiologists. — Honorary StO 
tary-Treasurer, J. W. McKay. M.D., 1620 Cedar 
Montreal. . , j, 

La Societe Canadienne-Fran^aise d’Elecirdope 
Radiologic Medicales. — General Secretary, Onge 
fresne, M.D., Institut du Radium, Montrea . 
on third Saturday of each month. 
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Abstracts of Cx.-rre.vt Liter-vttre 


Tbs milder cases of this maaift-statioa of barotrauma 
are ssIf-Umitsd, resolution tafcing place in from a fetT 
hours to a fetr days. The author makes some sugges- 
tions as to propbylaxii and treatment but concludes that 
the ultimate solution of the problem lies with the aero- 
nautical designer and engineer. 

Stekje:; X. T>.oes, M.D. 

Osteoma of the Frontal Sinus. Report of Fire 
Cases. James R. Dowling, .-.rch. Otolaryng. 41; 
69-108, February It*4,5. 

Primary' osteoma of the frontal sinus is not a com- 
mon lesion. Since the majority of case reports ap- 
pear in the European literature and 2 of the 5 patients 
in the present series were German prisoners of war, it 
may be that the lesion occurs more frecuently among 
Europeans than among Americans. Males are more 
commonly anected, usually in the second and third 
decades of life. The etiology is obscure. Embry'onic 
rests, trauma, and repeated infections of the frontal 
sinus, resulting in abnormal activity initiating tumor 
formation, have been suggested as possible causes. 
The presence of an osteitis of the frontal bone over a 
small area lateral to and above the upper margin of the 
sinus in 2 of the author’s cases lends support to the 
last theory. The -5 cases are presented in tub, with 
numerous illustrations. 

Osteoma is a slow-growing benign turner. It is 
malignant only mechanically, i.e., through its capacity 
of enormous de^'elopment and its situation in direct 
proximity to vital organs. Morphologically two types 
are recognized — the hard, h'ory-Iike, ebumated type 
and the softer cancellous one. Microscopically, there 
may 'ne great variations. 

The greater ntimber of cases of osteoma reported in 
the last few years is not in the authors opinion an in- 
dication that the tumor has become more common 
but is attributable to more frequent roentgen examina- 
tion, with the disco'.'ery of cases which otherwise 
would have been undiagnosed. The lesion is often 
present a long time before any symptoms appear. 
Dizziness, headaches, and deformity tuzy occur. 
The tumor may e.xtend exiemzby tbrongh the outer 
table, internally into the anterior cranial fossa, or in- 
feriorly into the orbit. The symptoms are deter- 
mined by the structure upon which the pressure of the 
expanding grarrth is exerted. 

The only treatment for osteoma of the frontal sinus 
is surgical removal. V.-hen the tumor is small and 
asymptomatic, it is possible to o'oserve the progress bj- 
repeated roentgen examinations. If the entire sinus 
is involved, rvith or without extrasinal involvement, 
surgical intervention should not be too long deferred. 
Three of the author’s patients were operated upon with 
good results. 

Problems in X-Baj Localization of Foreign Bodies 
In and About the Eye. J. A. blacMillan. Canad. 
M. A. J. 52: 173-17-5, February 164-5. 

Radiographs should be mace of all patients suspected 
of having a foreign body in or a'oout the eye. Antero- 
posterior and lateral Sims should be made and, if the 
foreign body cannot be dennitely placed outside the 
glo’ne, a localizing procedure should be done. This 
should show whether the foreign body is within or out- 
side the globe and whether there has been any change 
in position after failure of magnet extraction ; it should 
also determine the closest proximity of the foreign body 


to a point in the sclera from which it may bereu:vd 
The author describes brieSy ses'eral general muix 
for x-ray localization. He considers the Sweet mei-i 
as the mc^t accurate, hut since the apparatus h c- 
pensive and is not generally available, he suggest: sm. 
of the simpler procedures, as the contact less c:-.'.r'; 
of Comberg, as perhaps best for smaber medical cectr; 

The records of the author's last W) patient; vhi;. 
traocular foreign body are reviewed- Fifteen cf tb-, 
had perforating lesions of the globe, makbig-r-rav-ur 
unnecessarv'. In IG others, accurate localizathn ts 
not done. In 30 of these 31, the foreign bodie; xr. 
removed by magnet extraction. In the remaichgi- 
cases, the Sweet method of localization was used i: 
one, the foreign body was not shown, thoegi: h w, 
subsequently removed by the magnet, la 3, thefcch 
body was localized outside the glo'oe, but was renwi 
from the globe by the magnet. In 7 cases the ftKni 
body was non-magnetlc, and i-n 2 of these tnuiemr 
was required. In 20 of the series of ICO, enutlerr 
was necessary and in ->5 cataracts developed. ‘ 

The author notes that in one case, a BB shx w 
removed by the magnet, and be points out than sr. 
some of these shot are made of magnetic tzessl.'u. 
magnet should be tried in all cases ’there shotispmn 
Ber-v-srp S. Kala'/jt-av, XT 

THE CHEST 


Bronchography as a Diagnostic Aid in Chest Disss 
George S. McReynoIds, Jr., and Fred T.'. Shelton. A: 
OloL, PJrin. fi: Laryng. 54; 1 14-124, ilarch lC-‘45. 

In diseases of the chest, bronchography with on 
the iodized oils to outline the tertiary bronchi ant'-s 
peripheral bronchial tree provides additional mferm 
tion concerning areas inaccessible to xdsion tfcrocp - 


oronchcKcope. 

In adults, the imocedure is carried out under ^ 
inesthesia ('pcatocaine in a 2 x>er cent solution, TCir-g 
spinepbrine.i . The catheter method described oy 
Mon a.nQ Bonnier bAnn. Otol., Rhin. & Lar/u:g.4d: 
1637,! is used, the ml being mtroducxsl under 
Kopfc guidance. Only one lung is filled at a tnnt, tr- 

doth a.oteropoeterior and lateral views are taken. __ 

In children, the authors have successfully Uaict' 
iized oil instillation under general fetherj strer-ssx- 
Rdth the patient Ln third-stage anesthesia, 

;s exposed with a laryngoscope and the hrccchosrg*^- 
htrodaced. A fexible-tipped bronchia! aspna-tt' 
;>ass-ed through the bronchoscope and any 
the bronchial tree is aspirated. The syringe 
the iodized oil is then connected to the aspn^ — 
the oil is injected, under fiuoroscopic -.•irualiza-tm-- 
the desired lobe or lobes. X-ray Sims are 
xnce, without mo'.ung the child- L ruany botn 
2 nd left bronchial trees are filled at one tune lO 
the necessity of repeating the general _8n---p, 
though this is a matter to be determined m 
vidttal case. The procedure should not 
acutely ill children, and the acute exuoa.-’^-^,- 
of pulmonary tuberculosis has generally been 
a contraindication, though the present^ tren~j^^ 
soscopy in pulmonary tuberculosis tend lO 

'ear of using iodized oil in acid-fast in: eefi!^^ .-j-q- 

lEustrative cases in both adults and chnc-ec ^ 
corded. _ _ v- js 

The author doss not consider bronchog^^-y^ i 
rubstizute for bronchoscopy but as an a-'j— - 
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diagnostic bronchoscoi)y siiotild invariably precede the 
instillation of iodir.ed oil. Stephen N. Tager, M.D. 

Early Diagnosis of Diseases of the Chest. Norman 
J. Wilson. New England J. Med. 232: 301-309, March 
15, 1945. 

Mass surveys of the chest have shown that many pa- 
tients have subclinical disease which is in a curable 
itage, particularly tuberculo.sis and carcinoma. The 
nass survey should find early lesions, and pooled spec- 
imens of sputum, gastric aspiration, bronchography, 
bronchoscopy, and biopsy should establish the diagno- 
sis. 

The high value of the mass x-ray survey is indicated 
by the fact that in large series cf hospital admissions 
about 9 per cent of the patients will have significant 
thoracic disease, while routine blood counts show only 
about 1 .0 per cent blood dyscrasias, urinalysis reveals 
diabetes in about 0.4 per cent, and routine serologic 
tests show syphilis in about 2.0 per cent. 

John B. McAnenv, M.D. 

Advantages of Supplemental Radiographic Studies at 
Time of Induction. A. C. Galluccio. Mil. Surgeon 96: 
262-2G5, March 1945. 

A study of SCO pre-inductees was made to determine 
the desirability and practicability of adding other roent- 
genographic studies to the present single x-ray exami- 
nation of the chest at induction. Thirty per cent of the 
i men examined were found to have pathema of some de- 
gree. Fifty-two of 103 roentgenograms of the lumbar 
■ spine and abdomen showed some abnormality; in 24 of 
these cases congenital anomalies of the lumbosacral 
. area of varying extent and significance were found. 

In only 27 of the 145 gastro-intestinal series, on the 
. other hand, were the findings such as to warrant this 
type of examination. 

The men in this series were referred for roentgen 
. study because of some abnormality in the clinical pic- 
I ture. Any large number of inductees routinely exam- 
I ined would naturally show a much lower percentage of 
positive findings. 

An analysis of the data obtained would seenr to indi- 
cate the desirability of supplementing the routine chest 
film at induction with a flat film of the abdomen taken 
in the supine position. This would reveal the presence 
of congenital anomalies of the lumbosacral area, which 
are important because of their frequency and their asso- 
ciation with low back pain and limitation of motion. 

] It would also be helpful to all concerned to know, for 
; example, that a soldier complaining of pain in the dorsal 
area after one year of service had minimal osteoarthritic 
changes on induction, or that the induction film of a 
soldier with renal colic did or did not reveal a calculus. 
' This information as to the time of origin cf the disease 
process or injury would be of aid in evaluating claims 
for pension benefits, and the slight added initial cost to 
• the government would be amply repaid. 

Tuberculosis in the Canadian Army 1939 to 1944. 
J. D. Adamson, W. P. Warner, R. F. Keevil, and R. E. 
Beamish. Canad. M. A. J. 52: 123-127, February 1945. 
This study is one of the incidence of tuberculosis in 
' the Canadian army, with a comparison of the findings 
among troops stationed in Canada with those overseas. 
In all of the troops, there has been a gradual but definite 
increase in incidence in the past five years. The in- 
' crease may be more apparent than real, however, since 


more thorough methods for study of suspected cases 
and contacts have been applied. This is indicated by 
the fact that the percentage of minimal lesions discov- 
ered has more than doubled, 55 per cent in 1944 as com- 
pared with 27 per cent in 1942. 

The incidence of all forms of tuberculosis has been 
found to be greater among the overseas troops than in 
those stationed in Canada. In the latter group, the 
incidence corresponds very closely to that of the civil 
population. Overseas troops coming from the provinces 
of Catiada where the civil death rate from tuberculosis 
is low almost invariably shou' a greater incidence of all 
forms of the disease than those from provinces where 
the civil death rate is relatively high. The total rates 
for all fortiis of tuberculosis are roughly tw'ice as high 
overseas a.s in Canada, undoubtedly due to greater op- 
portunitj’ for exposure to open cases in the countries to 
which these troops have been sent. 

Bernard S. Kalayjian, M.D. 

Mass X-Ray Survey in San Antonio. David M. 
Gould. Public Health Rep. 60: 117-126, Feb. 2, 1945. 

In 1942, a tuberculosis survey rvas carried out in San 
Antonio, which has had the highest tuberculosis death 
rate of any large city in the United States, a 35-mm. 
photofluorographic unit being employed. A 14 X 17- 
iiich chest film was taken in suspicious cases. This 
survey revealed that 993 (4.9 per cent) of the 20,350 
persons examined had reinfection tuberculosis, minimal, 
moderately advanced, or far advanced. In addition, 
200 persons (1.0 per cent) were found to have cardiac 
abnormalities; 91 (0.4 per cent) had massive calcifica- 
tion; 258 (1.3 per cent) suspicious tuberculosis; 125 
(0.6 per cent) fibrosis; and 102 (0.5 per cent) had other 
types of chest disease. 

Of the 20,350 persons examined, 12,920 were female 
and 7,430 were male; of the females, 4.7 per cent had 
reinfection tuberculosis; of the males, 5.2 per cent. 
Over 90 per cent of the series were of Latin-American 
extraction; only a small number were Negroes. Very 
slight differences in the proportion of reinfection tuber- 
culosis were observed between the Anglo-Americans 
and the Latin-Americans. The true incidence of 
tuberculosis among the Anglo-Americans in San An- 
tonio is probably lower than the figure obtained in 
this survey, because of the relatively small numbers ex- 
amined and because the few that presented themselves 
made a considerable effort to seek out the survey in 
the Latin-American quarter. The most obvious rea- 
son why one Latin-American out of 20 was found to 
have tuberculosis is poverty, with accompanying un- 
sanitary living conditions, inadequate diet, and lack 
of medical care. 

Tuberculous Pleurisy with Effusion in Infancy. 
Janet B, Hardy and Edwin L. Kendig, Jr. J. Pediat. 
26: 138-148, February 1945. 

A diagnosis of pleurisy with effusion was made in 13, 
or 3.3 per cent, of 393 children with tuberculosis at the 
Harriet Lane Home, Baltimore. The age of the pa- 
tients at the time the effusion occurred ranged from ten 
to tw'enty-eight months. The incidence in Negro chil- 
dren was 4.2 per cent; in w'hite children, 1.5 per cent. 
The demonstration of tubercle bacilli by culture or 
guinea-pig inoculation of the pleural fluid provided posi- 
tive proof of the diagnosis in slightly less than one-half of 
this series. Calcification in the pleura after disappear- 
ance of the fluid completed the diagnosis in one patient. 
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The milder cases of this manifestation of barotrauma 
are self-limited, resolution taking place in from a feiv 
hours to a few days. The author makes some sugges- 
tions as to prophylaxis and treatment but concludes that 
the ultimate solution of the problem lies with the aero- 
nautical designer and engineer. 

Stephen X. Tager, M.D. 

Osteoma of the Frontal Sinus. Report of Five 
Cases. James R. Dowling. Arch. Otolaryng. 41: 
99-108, February 1945. 

Primary osteoma of the frontal sinus is not a com- 
mon lesion. Since the majority of case reports ap- 
pear in the European literature and 2 of the 5 patients 
in the present series were German prisoners of war, it 
may be that the lesion occurs more frequently among 
Europeans than among Americans. Males are more 
commonly affected, usually in the second and third 
decades of life. The etiology is obscure. Embryonic 
rests, trauma, and repeated infections of the frontal 
sinus, resulting in abnormal activity initiating tumor 
formation, have been suggested as possible causes. 
The presence of an osteitis of the frontal bone over a 
small area lateral to and above the upper margin of the 
sinus in 2 of the author’s cases lends support to the 
last theory. The 5 cases are presented in full, with 
numerous illustrations. 

Osteoma is a slow-growing benign tumor. It is 
malignant only mechanically, i.e., through its capacity 
of enormous development and its situation in direct 
proximity to vital organs. Morphologically two types 
are recognized — the hard, ivory-like, eburnated type 
and the softer cancellous one. Microscopically, there 
may be great variations. 

The greater number of cases of osteoma reported in 
the last few years is not in the author’s opinion an in- 
dication that the tumor has become more common 
but is attributable to more frequent roentgen examina- 
tion, with the discovery of cases which otherw'ise 
would have been undiagnosed. The lesion is often 
present a long time before any sirmptoms appear. 
Dizziness, headaches, and deformity may occur. 
The tumor may extend externally through the outer 
table, internally into the anterior cranial fossa, or in- 
feriorly into the orbit. The symptoms are deter- 
mined by the structure upon which the pressure of the 
expanding growth is exerted. 

The only treatment for osteoma of the frontal sinus 
is surgical removal. When the tumor is small and 
assmptomatic, it is possible to observe the progress by 
repeated roentgen examinations. If the entire sinus 
is involved, with or without extrasinal involvement, 
surgical intervention should not be too long deferred. 
Three of the author’s patients were operated upon with 
good results. 

Problems in X-Ray Localization of Foreign Bodies 
In and About the Eye. J. A. MacMillan. Canad. 
M. A. J. 52: 173-175, February 1945. 

Radiographs should be made of all patients suspected 
of having a foreign body in or about the eye. Antero- 
posterior and lateral films should be made and, if the 
foreign body cannot be definitely placed outside the 
globe, a localizing procedure should be done. This 
should show whether the foreign body is within or out- 
side the globe and whether there has been any change 
in position after failure of magnet extraction ; it should 
also determine the closest proximity of the foreign body 


to a point in the sclera from which it may bereniO(-ed 
The author describes briefly several general method: 
for x-ray localization. He considers the Sweet methtd 
as the most accurate, but since the apparatus is ej. 
pensive and is not generally available, he suggests soi; 
of the simpler procedures, as the contact lens method 
of Comberg, as perhaps best for smaller medical centu; 

The records of the author’s last 100 patients with h- 
traocular foreign body are reviewed. Fifteen of thes 
had perforating lesions of the globe, making x-ray stuir 
unnecessary. In 16 others, accurate localization w 
not done. In 30 of these 31, the foreign bodies we; 
removed by magnet extraction. In the remaining {'• 
cases, the Sweet method of localization was used, h 
one, the foreign body was not shown, though it wi 
subsequently removed by the magnet. In 3, the foreif 
body was localized outside the globe, but was remowj 
from the globe by the magnet. In 7 cases the forck 
body rvas non-magnetic, and in 2 of these enucleatE| 
was required. In 20 of the series of 100, enucIealK| 
w'as necessary and in 55 cataracts developed. ■ 

The author notes that in one case, a BB shot n 
removed by the magnet, and he points out that, six; 
some of these shot are made of magnetic metal, ti 
magnet should be tried in all cases where shot is prese 
Bernard S. Kaeayjian, M.D 

THE CHEST 

Bronchography as a Diagnostic Aid in Chest Diste 
George S, McReynolds, Jr., and Fred W. Shelton. -1" 
Otol., Rhin. & Laryng. 54: 114—124, March 1945. 

In diseases of the chest, bronchography with one: 
the iodized oils to outline the tertiary bronchi and fc 
peripheral bronchial tree provides addidpnal'infonss 
tion concerning areas inaccessible to vision through ti-i 
bronchoscope. 

In adults, the procedure is carried out under lo-- 
anesthesia (pontocaine in a 2 per cent solution, with*' 
epinephrine). The catheter method described by Jad- 
son and Bonnier (Ann. Otol., Rhin. & Laryng. 46: nb 
1937) is used, the oil being introduced under fluwej 
scopic guidance. Only one lung is filled at a time, w 
both anteroposterior and lateral view's are taken. 

In children, the authors have successfully usedw 
dized oil instillation under general (ether) analhe-'’^^ 
With the patient in third-stage anesthesia, the 
is exposed with a laryngoscope and the bronchoscope 
introduced. A flexible-tipped bronchial aspiratof t 
passed through the bronchoscope and any sectch® 
the bronchial tree is aspirated. The syringe contaw^^ 
the iodized oil is then connected to the aspirator a ^ 
the oil is injected, under fluoroscopic visualization, 
the desired lobe or lobes. X-ray films are ^ L |,| 
once, without moving the child. Usually both t e 
and left bronchial trees are filled at one time to ° 
the necessity of repeating the general an^ 
though this is a matter to be determined in ' 
vidual case. The procedure should not be 
acutely iU children, and the acute 
of pulmonary tuberculosis has generally been co ^ 
a contraindication, though the present tit 

doscopy in pulmonary tuberculosis tend to 
fear of using iodized oil in acid-fast _ are 

Illustrative cases in both adults and chi r 

The author does not consider bronchograph)^ ^ 
substitute for bronchoscopy but as an 3 
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! weeks after the initial infection, is characterized by 
acute respiratory disease frequently associated with 
icrythcma nodosum and/or erythema multiforme, and 
: arthritic symptoms. The subacute or chronic active 
phase follows the disappearance of acute clinical mani- 
•.•festations, while roentgen evidence of pulmonary activ- 
r.'ity persists. This period lasts from weeks to months. 
::In tlie third stage, clinically silent lesions may be dem- 
,.:onstrated rocntgenographically. 
rr The roentgen findings in primal y coccidioidomycosis 
,;ivari', but the initial pulmonary infeetion commonly rc- 
- ■•sembles childhood tuberculosis or bronchopneumonia. 
,^,One of the more common manifestations of the chronic 
. ;stagc is the appearance of single or multiple nodular 
.. lesions in the lung, which may be confused with nodular 
-tuberculous lesions or metastases from a primary tu- 
J'.mor. Careful study of the roentgenograms with a mag- 
...,’nifying lens will usually reveal serration of the edges of 
-the lesions. 

With modern rapid transportation facilities and iu- 
. .crease in migration of populations, coccidioidomycosis 
may be seen throughout the entire United States. 
Che possibility of this infection, particularly in children 
eturning from endemic areas in the Western states, 
bould be kept in mind. 


Silicosis in Foundries of Naval Gun Factory. Ed- 
vards M. Riley, Robert W. Butler, and Sidney Goren. 
U. S. Nav. M. Bull. 44; 653-d60, March 1945. 

Two silicosis surveys were made at a naval gun fac- 
tory, one in 1939 and one in 1944. The 1939 survey 
showed 11 cases of silicosis among 454 employees, an 
incidence of 2.4 per cent. In addition, there were 17 
borderline cases (3.7 per cent) . Eleven cases of tubercu- 
losis were found (2.4 per cent). It is clear, in view of 
these findings, that definite silicosis hazards existed de- 
spite the fact that the majority of the employees shown 
to have the disease had had longer service in other fac- 
tories than in Navy Yards. Between 1939 and 1941, the 
number of men m the steel foundry was almost tripled 
and certain active measures were subsequently taken 
to reduce the dust hazard, which was visibly increased 
rvith this enhanced activity. The effectiveness of these 
measures was shown fay greatly reduced dust counts in 
the various occupational groups, the average reduction 
being approximately 65 per cent. 

In the 1944 survey, 895 workers were examined; 
842 were studied rocntgenographically, with 4 X 5-in. 
stereoscopic films. All cases showing evidence of path- 
ological change were restudied, the procedure including 
a detailed history, physical examination, and 14 X 17- 
in. films. Of the 895 workers, 63 per cent had been ex- 
posed to dust for a period of time normally considered 
long enough for development of silicosis. However, 
only 18, or 3.2 per cent of this group (2.1 per cent of the 
total group) , showed any evidence of silicosis. Of these, 
15 were in stage one, 2 in stage two, and 1 in stage 
three. In both stage-two cases, the disease was un- 
doubtedly present before employment in the Navy 
Yard, but since routine pre-employment examinations 
and chest radiographs were not made prior to this time, 
the condition had not been discovered. A large per- 
centage of the patients are symptom-free and those few 
complaining of cough proved to be excessive smokers. 
Thirteen cases of tuberculosis (1.5 per cent) were found 
in this second survey. 

Bernard S. K.alayjian, M.D. 


Pulmonary Roentgenographic. Changes Due to Mitral 
Stenosis Simulating Those Due to Silicosis. Henry W. 
Ryder and H. G. Reineke. Am. Heart J. 29: 327-338, 
March 1945. 

The authors present a case in which a diagnosis of 
silicosis had been made, based on three different x-ray 
examinations, prior to their observation. The patient, 
a white male, aged 26, had not been engaged in any oc- 
cupation considered as a dust hazard prior to April 
1943. At tlic time of the original diagnosis (July 1943) 
he had been employed for eighty-three days in a build- 
ing in which a crusher of filter material w-as operated. 
The filter material consisted of finely ground silica, with 
a binder of potassium silicate. It was received in large 
pieces and crushed to lumps about the size of a finger 
tip. The silica was not ground and the filter material 
was not prepared at this site. Exhaust ventilation was 
in practice and the operation was not considered a dusty 
one. The major part of the patient’s %vork was done at 
some distance from the crusher. 

The case came to the authors' attention in October 
1943. At that time a physical e.xamination showed the 
aortic sound, pulmonic sound, and second heart sound 
at the mitral area to be widely split. The first sound at 
the mitral area was markedly accentuated; the pul- 
monic second sound was sharp and accentuated. There 
was a rumbling holodiastolic bruit, with presystolic 
accentuation at the apex. In the absence of aortic in- 
sufficiency, this bruit was interpreted as being pathog- 
nomonic of mitral stenosis. EKG changes were pres- 
ent. Roentgen examination of the chest showed diffuse 
mottling, an accentuation of the pulmonary conus, and 
an enlargement of the left auricle. 

This case is presented as illustrative of the fact that 
repeated roentgen studies are not of themselves suffi- 
cient basis for a diagnosis of silicosis. Hazardous expo- 
sure to silica dust had not occurred, clinical evidence of 
pulmonary disease was lacking, and the roentgen 
changes proved to be those of pulmonary congestion 
resulting from mitral stenosis. 

The authors quote a number of authorities on the 
pulmonary changes in mitral stenosis, with special ref- 
erence to the occasional case with a miliary appearance 
strongly suggestive of miliary tuberculosis or pneumo- 
coniosis. Henry K. Taylor, M.D. 

Idiopathic Pulmonary Hemosiderosis (Essential 
Brown Induration). Per Selander. Acta paediat. 31: 
286-299, March 25, 1944. (In German.) 

A case of idiopathic pulmonary hemosiderosis coming 
to autopsy is recorded. The patient was a girl of eight 
with a history of respiratory difficulty from birth. 
Following an attack of ivhooping cough early in 1941, 
at the age of seven, the patient continued to cough for 
some time. Toward the end of the year dyspnea be- 
came more severe, anemia developed, and blood- 
streaked sputum was observed. Roentgen examination 
showed siiicosis-Hke changes in the lungs. Death 
occurred a year after the exacerbation of symptoms. 
Roentgenograms and photomicrographs show the iron 
deposits in the lungs and hilar lymph nodes. No iron 
deposits were present in the liver or spleen. 

Spontaneous Mediastinal Emphysema. Samuel A. 
Shelburne. U. S. Nav. M. Bull, 44: 610-613, March 
1945. 

Mediastinal emphysema may appear suddenly with- 
out previous injury, accompanied by severe pain over 
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the heart and sternum, with crackling, bubbling and 
crunching sounds over the heart, which may be mis- 
taken for a pericardial or pleural friction rub. The 
author describes two cases and calls attention to the 
x-ray sign of a sharp line around the borders of the 
heart which disappears on subsequent films. 

Bernard S. Kalayjian. M.D. 

Multiple Congenital Arteriovenous Aneuiysms in the 
Pulmonary Circulation. John H. Sisson, George E. 
Murphy, and Elliot V. Newman. Bull. Johns Hopkins 
Hosp. 76: 93-111, March 1945. 

A case of multiple congenital arteriovenous aneu- 
rysms in the pulmonary circulation in a 45-year-old col- 
ored woman is presented. Si.x months before admission 
to the hospital the patient had a sudden attack of sharp, 
non-radiating epigastric pain, with shortness of breath. 
Three similar attacks followed at fortnightly intervals. 
A fifth attack occurred a month before admission, with 
severe dyspnea, dizziness, and nausea. The nausea con- 
tinued, with daily vomiting, until admission. The ankles 
were edematous. Four days prior to entrj' the patient 
coughed up a small amount of bright red blood and com- 
plained of a transient numbness in her left arm and 
shoulder, with paralysis of the left thumb and index 
finger. She had lost 35 pounds in the last four months. 

Examination showed cyanosis, clubbing of the fin- 
gers, hemangiomata, and a bruit over the chest. A pos- 
tero-anterior fihn of the chest revealed an enlarged left 
ventricle and a round opaque area with well defined 
sharp borders to the left of the left ventricle. The 
lungs were otherwise clear. Fluoroscopy showed a nor- 
mal aortic knob and pulmonary conus. The right au- 
ricle pulsated rigorously. The mass described above 
shifted up and down with the respiratory movements. 
It was not attached to the heart and showed no marked 
pulsation. It was best seen in the left anterior oblique 
position, lateral to the left ventricle. Bronchograms 
revealed no communication between the mass and the 
bronchi. 

The patient was tested for sensitivity to diodrast by 
giving 10 c.c. of a 35 per cent solution intravenously and 
had no reaction. Seven days later a nylon catheter was 
inserted into the right auricle via the cubital, axillary, 
subclarian, and innominate veins, and superior vena 
cava, according to the technic of Coumand, and 35 c.c. 
of 70 per cent diodrast was introduced directly into the 
right amide via the catheter in two seconds. Four 
pictures were taken in the next thirteen seconds. Al- 
though the patient had received luminal (128 mg.) and 
morphine sulfate (10 mg.) intramuscularly an hour be- 
fore, she was quite apprehensive after the procedure 
was completed. She had severe asthmatic respirations 
with quick inspiration and noisy difficult expiration, and 
commented that she felt she was going to have an at- 
tack similar to to those described in the present illness. 
Profuse perspiration developed and asthmatic wheezes 
were audible at both lung bases. Aminophylline was 
given intravenously. Coarse rales spread throughout 
both lungs, pink frothy sputum flowed from the mouth, 
and despite the immediate use of oxygen, intracardiac 
adrenalin, tourniquets, and artificial respiration, the 
patient died twenty-five minutes after the injection of 
the dye. The exact cause of death could not be accu- 
rately determined. 

The autopsy findings are given in detail and the case 
is compared with 5 cases previously reported as caver- 
nous hemangioma or arteriovenous fistula of the lung. 


It is concluded that multiple congenital arteriovencc 
aneurysms should be suspected when one finds clubber 
cyanosis, dizziness, dyspnea, fatigue, polyc)-thtri, 
and roentgenographic evidence of unu.sual pulmonn 
opacity. 

The authors believe that the intravenous use of di:- 
drast should be approached rrith caution in pafe-.. 
with hypertensive cardiorenal disease and analyze I: 
previously reported cases of death following within a 
hour the intravenous injection of diodrast in diagnoiti 
procedures. 

Chronic Stridor in Early Life Due to Persistent kith 
Aortic ‘Arch. Report of Two Cases. Harold K. Fate 
John W. Hope, and Francis L. Robinson. J. Pediatif 
128-137, Februarj- 1945. 

Two cases of persistent right aortic arch in infa:: 
are reported, bringing the total number of cases (fe | 
nosed during life to 6. 

Difficulty in swallowing is common in patients rit 
persistent right aortic arch and was present in boli :i 
the authors’ cases. More conspicuous in childra: 
noisy breathing, accentuated during exertion or 
and at times severe enough to cause retraction oft 
suprasternal notch, rib cage, and epigastrium, cyaaK 
and even extreme extension of the head. Duringsb? 
the stridor tends to diminish or disappear. Resp 
tory inflections are likely to cause e-xacerbations of t 
obstructix’e symptoms. | 

Diagnosis of this condition during life is entird.ri' 
pendent upon roentgen examination but, since spiii 
technics are necessary, the anomaly will almost f 
tainly be missed unless the clinician or ndiolos 
looks specifically for it. It must be diflferentiated fr: 
mediastinal tumor, aneurysm of the aorta and, e?- 
daily in infants, enlargement of the thymus. Bart 
in the esophagus is essential to diagnosis. The 
characteristic roentgen features are the anterior £■' 
placement of the esophagus at the level of the biferp 
tion of the trachea (lateral view) and a rounded 
defect of the esophagus which, in the anterior vieff , ' 
displaced to the left. The knob of the right aorta c£ 
be seen behind the esophagus as a round mass, while 
normal left aortic knob is absent. In the anterior W’ 
in some cases at least, the right aortic arch stands 
boldly at the right of the vertebral column aborep- 
heart shadow as a rounded prominence, which nc.-- 
easily be mistaken for the enlarged right lobe of I-'- 
thymus. Arkin (Am. Heart J. 11: 444, 1936) P®-;' 
out the value of the right anterior oblique view, 
best brings out the position of the aorta behind P- 
esophagus, the forward displacement of the esoptoj 
and trachea, and the appearance of the aortic knob^ 
der the sternal end of the right clavicle, separated ^ 
the heart shadow by^ a characteristic light band rtr^, 
senting the trachea and right main bronchus. 
fluoroscopic examination will usually reveal 
of the prominence in the right upper mediastinal s 
and at the margins of the filling defect in the esop = ^ 
A pulsation may^ also be seen bj' bronchoscopy 
agoscopy and may' be demonstrated by’ 
or by angiograms with opaque substances in t e^-^_ 
stream. The latter method is, however, tw 
some and uncertain to be of much 
Kymography, according to the method of - 
Aguirre (Arch, argent, de pediat. 11: 331, J- j. 

be employed routinely’ in all suspicious y': 

double aortic arch, with total persistence o 
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arch, the esophagus is not pushed to the left but is uni- 
■ ' formly constricted. 

' In congenital or chronic stridor riot due to obvious 
•causes, persistent right aortic arch should always be 
considered. The diagnosis of enlarged thymus and 
■-i‘‘thj’mic stridor,” based on a broad shadow in the up- 
■•per mediastinum, should not be accepted until a per- 
• • sistent right arch has been excluded. 

' : An Evaluation of Teleroentgenographic Mensuration 
and Cardiac Roentgenoscopy in the Diagnosis of Early 
I Mitral Valve Disease. Bernard S. Epstein. Am. J. 
;ra Roentgenol. S3: 259-269, March 1945. 
i’ ; The first recognizable change in the size of the heart 
. ’idue to mitral valve disease is enlargement of the left 
auricle, which may occur before the other chambers are 
ir.;! affected. Teleroentgenographic mensuration, which is 
-fithe most frequently used procedure for determining 
cardiac enlargement, does not take into consideration 
;;:-.the fact that posterior enlargement of the left auricle 
..^^.may occur without altering the frontal silhouette of the 
. j^i.heart. 

The author reports a study of 40 patients with early 
..... but indisputable mitral valve disease. Each patient 
|^_ .was examined roentgenoscopically, by means of pos- 
"p.tero-anterior teleroentgenograms and right anterior 
oblique views made after swallowing a bolus of barium 
j^Ji,^paste. The normal right anterior oblique roentgeno- 
gram of the esophagus presents a straight opaque line 
.posterior to the cardiac shadow. Early left auricular 
enlargement usually results in an indentation into the 
.anterior aspect of the barium column at the proper 
.level. This indentation persists during deep inspira- 
’ tion. 

Twenty-one patients had known histories of rheu- 
matic fever and 7 had histories which were suspicious 

■ of rheumatic fever. In four patients there was reces- 
sion of the murmurs so that at one time or another 
the clinical diagnosis had been changed to functional 
heart murmurs. There is little doubt that the mitral 
lesions in these individuals were persistent even though 
the clinical signs varied. All 40 patients had visibly 

’ enlarged left auricles as indicated by posterior devia- 
tion of the barium-filled esophagus in the right an- 
terior oblique projection. There were no other signs of 
’ left auricular dilatation. Straightening of the second 
' left cardiac border occurred occasionally, but the char- 
' acteristic "mitral heart” deformity was conspicuous by 
its absence. 

It is concluded that if teleroentgenograms alone are 
used for roentgen examination in doubtful cases, avoid- 
' able errors may occur. Prediction tables based on 
height and weight, the ratio of the heart rectangle to 
; the lung rectangle, and the relationship of the apex to the 
’ left midclavicular line did not prove reliable in the di- 
> agnosis of early mitral valve disease in this group of 

■ patients. Mitral valve disease may exist for a long 
time without increase in the size of the heart other than 

5 left auricular dilatation. 

Clarence E. Weaver, M.D. 

THE DIGESTIVE SYSTEM 

' Gastrointestinal Disorders Simulating Circulatory 
’ Disease and Vice Versa. Franz M. Groedel. Am J. 

' Digest. Dis. 12: 73-79, March 1945. 

In the diagnosis of cardiac and gastro-intestinal dis- 

■ orders the origin of certain pathologic signs, particu- 


larly pain sensations, is often difficult to determine. It 
is dangerous to make a diagnosis by hard and fast rules 
without taking account of the variations that may occur 
because (1) both regions may be diseased simultane- 
ously, (2) gastro-intestinal disease may simulate heart 
disease and vice versa, (3) a disease of the circulatory 
system may be concealed by the gastro-intestinal 
symptoms. 

The author does not feel that the incidence of gastro- 
intestinal disease is higher in cardiac cases than among 
other patients. He believes that if, for example, coro- 
nary thrombosis and gastro-intestinal ulceration occur 
simultaneously, the underlying cause may be the same, 
a disturbance of the autonomic nervous system that 
may result in poor blood supply, which in turn may 
cause organic disturbance. 

Because there are paths of reflex radiation between 
abdominal and circulatory systems, all cardiac symp- 
toms can be caused or simulated by gastro-intestinal 
disease and many gastro-intestinal and liver disorders 
may simulate cardiac lesions, Frequently it is neces- 
sary to x-ray the gastro-intestinal tract to rule out its 
involvement. 

A number of case histories are given illustrating 
conditions where the differential diagnosis between 
cardiac and gastro-intestinal disease was made only 
after extensive study. Joseph T. Danzer, M.D. 

Gastric and Duodenal Ulcers in Infancy and in Child- 
hood. Edward J. Donovan and Thomas V. Santulli. 
Am. J. Dis. Child. 69: 176-179, March 1945. 

Ten cases of gastric and duodenal ulcer in infants and 
in children under thirteen years of age, encountered at 
the Babies Hospital, New York, from 1930 to 1944, are 
reviewed. Although gastric and duodenal ulceration is 
rare in infancy and childhood, the diagnosis would 
probably be made more frequently if it were realized 
that the condition does occur in this age group. Peptic 
ulcer should be suspected in all cases of indefinite ab- 
dominal pain in children, particularly if the pain is 
epigastric. Roentgenologic studies may reveal the le- 
sion, but it is not so easily demonstrated as in adults. 
Hemorrhage is the most common complication, occur- 
ring in 6 of the 10 cases reported. Perforation and py- 
loric stenosis were also observed. 

Gastric Schwannoma: Report of a Large Intragastric 
Lesion Simulating a Bezoar. Julio Sanguily and Fran- 
cisco Leon Blanco. Surgery 17: 328-336, March 1945. 

The type of tumor here described is known in the 
medical literature by many names following the dif- 
ferent microscopic aspects which it may present and 
the different conceptions of its nature. Penfield, con- 
sidering it of connective-tissue origin, calls it perineural 
fibroblastoma; Verocay designates it neurinoma; the 
type due to Schwann’s cells is called schwannoma or 
lemmoma ; others consider it a peripheric glioma. 

The authors’ patient was a 58-year-old Negro wo- 
man with digestive complaints and a mobile epigastric 
mass. Roentgen examination demonstrated a foreign 
body occupying the whole gastric cavity, resembling a 
bezoar, and exploration was undertaken. This re- 
vealed a large solid tumor occupying the entire gastric 
cavity and attached by a pedicle to the posterior wall 
of the fundus. The tumor had assumed the shape of 
the stomach. Operative removal was successful and a 
histologic diagnosis of schwannoma was made. 

J. E. Whiteleather, M.D, 
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Roentgenologic Examination of the Stomach with 
Patient Under Sodium Pentothal Anesthesia. H. E. 
Plenge and J. N. Ross, Southern M. J. 38: 18-3-185, 
March 1945. 

Three cases came to the authors’ attention, in which a 
constant deformity of the pylorus, as shown on the 
roentgenogram, led to a diagnosis of cancer, but no le- 
sion was found at operation. Apparently in each in- 
stance the stomach had been subject to continuous 
spastic deformity which disappeared following the induc- 
tion of anesthesia. 

The authors’ own case is that of a 54-year-old man 
who had persistent epigastric distress and occasional 
vomiting. Roentgen study showed an apparently mas- 
sive fixed lesion of the pylonis with a large crater on 
the lesser curvature. A subsequent examination, fol- 
lowing administration of belladonna, produced an iden- 
tical picture. A third roentgen examination, carried 
out quickly under anesthesia produced by a small in- 
travenous dose of “sodium pentothal,’’ revealed relaxa- 
tion of a previously narrowed portion of the original 
deformity, which apparently resulted from spasm. The 
procedure is advocated as a simple measure in certain 
doubtful cases, in which it may prevent unnecessary 
surgery. AIax Mass, M.D. 

Orientation of the Gastroscope by Roentgenograms. 
A. Ray Hufford and G. G. Stonehouse. Am. J. Digest. 
Dis. 12: 61-64, March 1945. 

In order to show what actually happens to the gas- 
troscope and to anatomical structures through which 
it passes, the authors made a radiographic study of two 
patients during gastroscopy. In neither was there 
any roentgen or gastroscopic evidence of disease of the 
esophagus, stomach, or duodenum. The position of the 
gastroscope was visualized by impregnating its rubber 
tip with sufficient barium to make it densely radiopaque. 

The greatest degree of flexion of the gastroscope oc- 
curred in the lower end of the esophagus, where the 
tip flexed acutely to the left and forward as it passed 
into the cardia. The normal angulation of the esopha- 
gus was almost completely eradicated by the flexible 
shaft of the gastroscope, but in compensation the shaft 
was flexed about five degrees. After the scope passed 
the cardia, air was injected and the tube passed down to 
the lower end of the stomach, where the tip flexed at an 
acute angle to conform with the contour at the greater 
cturvature. The blind spots or areas in the gastric wall 
were shown to be those parts which are in contact with 
or short of the focusing distance from the objective or 
inclined away from the objective at such an oblique 
angle that only a darkened area can be seen. 

A study of the x-rays taken convinced the authors 
that the gastroscope is sufficiently flexible to pass 
through normal channels without any undue stress or 
strain on them. The tip can be passed by sight until it 
rests in the lower pole of the stomach, which adjusts it- 
self to the slightest pressure of the scope. 

Joseph T. Daxzer, M.D. 

The Gall Bladder in Patients with Pernicious Anemia: 
A Study of Non-Visualization and Rate of Emptying. 
Edward A. Boyden and John A. Layne. Gastroenter- 
ology 4: 121-134, Februao' 1945. 

Cholecystographic studies were made of 48 unselected 
patients with pernicious anemia (2.3 males and 25 fe- 
males) seen in the University of Minnesota Hospitals. 
AU but 2 of the patients were receiving treatment wdth 


liver extract at the time of the study, and the hemojh 
bin and erythrocyte levels had either reached nonnal 
W'ere responding to treatment. Examination of tii 
gastric contents, following subcutaneous administe 
tion of histamine phosphate, showed complete sV 
sence of free hydrochloric acid in all cases, and ot: 
minimal amounts of total acids. 

The folloiv'ing technic was employed. On the eva: 
preceding examination, "isoiodeikon,’’ in a .sterile sd-- 
tion of physiological saline, was injected intravenoj^ 
— 40 mg. per kg. of body weight — the maximum dcssf: 
any one patient being 2.5 gm. Subsequent to theda 
onstration of the gallbladder shadow, films were tai: 
at 0, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, and 45 mbri 
after the fat meal. The outlines of the gaUbladh 
were then transferred to tracing paper and diwdedc: 
segments representing circular plinths. From tha 
the changing volumes of the gallbladder were compm;: 

In 8 of the 23 males (35 per cent) and in 12 of tie:' 
females (48 per cent) no gallbladder shadow wasdc 
onstrable. In the male patients in whom the shai j 
was demonstrated, the curve of evacuation wasnots; 
nificantly different from that of the controls. Ind 
women, there was a highly significant retardation, ct; 
65 per cent of the gallbladder contents having beesi- 
charged in the first forty minutes after the standardf- 
meal as against 84 per cent in the controls. Jfe- 
the w'omen in this series had borne children. T~ 
greater susceptibility of the female group of b 
tients may be attributed to the double insult susb-' 
by the gallbladder — the stasis induced by pregnanes:' 
the superimposed stasis induced by pernicious anei 
Twenty-seven per cent of the entire group from 
curves of evacuation were obtained showed a ref- 
of cystic bile into the common hepatic duct. Thisb: 
cates that in some cases there is a permanent narrcnn:; 
of the choledochoduodenal junction, independent f 
the condition of the gallbladder wall. 

An analysis of the 105 cases of pernicious anemuc 
31,311 consecutive necropsies at the Universitj' of 
nesota Hospitals revealed that 32 per cent of the P®? 
had had cholecystitis or cholelithiasis (or both), w 
gallbladder had been removed. This studj^ showed^ 
increasing incidence of gallbladder disease irith 2.-‘ 
ranging from 16 per cent in the fifth decade fooOp 
cent in the eighth. In the authors’ group a similarp^ 
gression occurs. Since the greatest incidence m 
general population is in the fifth decade, these 
tions suggest that pernicious anemia and gallblao- 
disease have an etiological relationship. 


Since all but two of the patients had been given 
extract before the cholecystographic studies, no cr 


lire 

orrdj' 


tion could be shown between the irisualized and 
visualized groups either in respect to duration o 
pernicious anemia, duration of treatment, or 
treatment. It is suggested that damage to the 
duct system occurs in the early stages of anemia. ^ 
The occurrence of a normal rate of emptying 
gallbladder in the males in whom the organ was 
ized, notwithstanding the complete absence o 
acid in the stomach, indicates that free hydroduo 
is not essential to evacuation of the biliary res 

,s a Roenfgenok| 

Problem. George J. Baylin. Am. J. Roentgen 

277-280, March 1945. • t the duol^ 

The close embryological relationship or 
num and pancreas, rvith the latter origma i 
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from the fornter, makes it easy to understand why 
there are small clumps of pancreatic tissue frequently 
embedded in the duodenum and other portions of the 
intestinal tract. Two cases are described. In one 
; there was an ampullary defect in the duodenum whieh 
was diagnosed roentgenologically as a carcinoma. The 
patient was jaundiced. At operation a cluster of aber- 
! rant pancreatic tissue was found near tlie papilla, 
i This was not causing obstruction and there was no le- 
sion in the head of the pancreas. At autopsy, an exten- 
: sivc inflammatory process of the liver was found which 
: accounted for the obstructive jaundice. The other pa- 
i tient had an annular constriction of the second portion 
; of the duodenum. This was correctly diagnosed as 
: circular constriction of the duodenum by aberrant pan- 
■creatic tissue. In every instance of a persistent nar- 
rowing in the size of the lumen of the second portion of 
-:the duodenum the diagnosis of aberrant pancreatic 
: tissue must be considered. This may produce obstruc- 
tive symptoms in the presence of pancreatitis. 

Clarence E. Weaver, M.D.' 

r. 

THE ADRENALS 

r: Hormonal Tumors of the Adrenal. George F. Cahill, 
j;; Surgery 16: 233-265, August 1944. 
fj This comprehensive discussion of adrenal tumors 
opens with a review of the development of the adrenals. 
(,ip It is well established that these glands elaborate andro- 
;ii. gens and estrogens, as well as other metabolic hormonal 
steroids, and that these hormones may he present in 
j- excess amounts in tumors of the adrenal cortex. The 
,t< symptoms of such tumors vary according to the hor- 
mone secreted, its amount, and the age and sex of the 
. : patient. The following clinical classification is repeated 
from an earlier paper (Cahill, Melicow, and Darby: 
Surg., Gynec. & Obst. 74: 281, 1942). 

1. No recognizable hormonal change. 

2. Changes due to excess androgens. 

' (a) In female child toward adult masculinity. 

■j (6) In female adult toward masculinity. 

,, (c) In male child toward adult masculinity. 

3. Changes due to excess estrogens. 

(a) In adult male toward feminity. 

4. Changes due to excess androgens and other ste- 

roids. 

(a) Cushing’s syndrome with associated sexual 

- changes (mostly in females). 

'' 5. Changes due to excess of other steroids related to 

■' metabolism. 

(a) Cushing’s syndrome without sexual changes 

(in male and female) . 

Each of these groups except the first is taken up in 
detail, with references to the literature and to cases 
'' recorded in the paper cited above. 
f Syndromes suggestive of adrenal changes are only in 
I ' rare instances of neoplastic origin. Once the presence 
of high levels of androgens or estrogens in the urine has 
been established, x-ray studies with the aid of air insuf- 
■} flation into the perirenal fascial spaces will determine 
f' the presence or absence of a tumor. [See the author’s 
paper on this subject in Radiology 37: 533, 1941.1 
i The tumors are round when small, ovoid when larger, 
and may be lobulated when very large. Air insufflation 
4 is of special value when the tumor is small and unrecog- 
/ nizable by any other method e.xcept operation. 

The sole hormone-producing tumor of the adrenal 
j' medulla is the pheochromocytoma, known also as para- 


ganglioma and chroinaffinoma. The only known se- 
cretion of the. pheochrome cell is epinephrine, and the 
symptoms of pheochromocytoma are those of paroxys- 
mal hypertension, due to excess pressor substance in 
the blood. The diagnosis of these medullary tumors de- 
pends upon the characteristic hypertensive attacks, the 
demonstration of the pressor substance in tlie blood, and 
air insufflation studies. 

The author describes the therapeutic management 
of both cortical and medullary adrenal tumors. Re- 
moval of cortical adenomas produces a cure, though 
fixed changes may persist. Even if the tumor proves to 
be a carcinoma, some amelioration of symptoms may 
follow operation. Acute adrenal deficiency incident to 
removal is to be treated like the acute crises of Addison’s 
disease, with potent adrenal hormone. Medullary 
tumors are for the most part benign, and if the patient 
survives the operation and immediate postoperative 
period, the prognosis following removal is favorable. 
The collapse subsequent to operation may be combated 
by adrenalin, adrenal cortical hormone, or intravenous 
saline. Nine cases of pheochromocytoma are briefly re- 
ported. J. E. Whiteleather , M.D. 

THE MUSCULOSKELETAL SYSTEM 

Bone Regeneration Following Osteomyelitis. Lau- 
rence H. Mayers. Surgery 17: 463—471, March 1945. 

The processes of bone destruction and bone restora- 
tion in an osteomyelitis of the phalanges of a finger go 
on almost simultaneously. An illustrative case is re- 
ported, in a policeman who was bitten on the middle 
finger of the left hand. Pyogenic organisms, spirilla, 
and anaerobes were all present as the case progressed. 
Although the patient was forty years old, far beyond the 
age at which bone restoration is regarded as assured, the 
amount of regeneration is surprising and interesting. 

The day after the wound was received, the finger was 
incised below the nail, liberating a quantity of foul, 
purulent material. The early film showed very little 
destructive change, but six days later a definite osteo- 
myelitic process with rapid extension was apparent. 
Twelve days later there was almost complete dissolu- 
tion of the middle portion of the phalanx with mod- 
erately advanced invasion of the distal three-fourths 
of the middle phalanx and involvement of the distal 
joint. 

The treatment covered the conventional range. 
Sequestration w'as observed twunty-tw'o days after the 
injury and indicated the first effort at restoration of the 
destroyed bone. Four days later there was further in- 
vasion tow'ard the middle joint with increasing de- 
struction of the distal phalangeal bone; sequestrated 
fragments of bone were visible as evidence of the conflict 
between living and dead cells. In another seven days 
films showed progression of the osteomyelitis but dim- 
inution of the edema. Five weeks after the w'ound was 
received the finger was reoperated upon. A small 
amount of necrotic tissue was removed, and the flexor 
tendon was exposed and found to be destroyed distal to 
the proximal and middle phalanx. Three weeks later 
improvement in the bone of the distal phalanx was evi- 
dent roMtgenographically, although there was some 
further invasion of the middle and proximal phalanges 
and the periosteum was stripped in the middle poition. 
Eventually the osteomyelitic process abated and the 
cortex reappeared. 

A series of x-ray films is reproduced permitting one to 
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trace the course of this virulent infection, resulting in a 
' destructive and progressive osteomyelitis, from the be- 
ginning to the final climax of bone restoration. 

J. E. Whiteleather, M.D. 

Solitary Eosinophilic Granuloma of Bone. Benjamin 
B. -Greenberg and Albert J. Schein. Am. J. Surg. 67: 
. M7-555, March 1945. 

TAVo new cases of solitary eosinophilic granuloma, one 
involving the clavicle and the other the tibia, are pre- 
sented. Neither case was diagnosed preoperatively. 
In the one case, roentgen studies showed an irregular 
expansion of the shaft of the lateral third of the clav- 
icle. Bony trabeculae extended throughout a bony de- 
fect in the expanded area. The lesion was about 5 cm. 
long. At several points, the cortex had been com- 
pletely eroded. There was a .moderate amount of peri- 
osteal new bone formation extending mesially from the 
bony lesion along the shaft of the clavicle. A tentative 
diagnosis of primary bone tumor was made, with the 
most likely possibilities giant-cell tumor, chondroma, 
and chondrosarcoma. In the second case, x-ray ex- 
amination showed a destructive lesion involving the 
proximal third of the shaft of the tibia. The lesion had 
eroded the anterior cortex and invaded the meduUarj’' 
..cavity as far as the endosteal zone of the posterior cor- 
tex. It had also extended laterally in either direction. 
It had produced a periosteal reaction mostly on its 
medial but also in its anterolateral aspect. The de- 
structive zone extended almost to the epiphyseal line 
in the diaphysis and was eccentrically placed. The orig- 
inal tibia outline showed no expansion. Diagnostic 
suggestions were Ewing’s tumor and osteomyelitis. 
The diagnosis of eosinophilic granuloma in each case 
was made only on pathologic study of excised material. 
Roentgen therapy, in small doses, was administered 
postoperatively in both instances. Both patients were 
well at the time of the report. 

Although pathological examination is essential for the 
diagnosis of doubtful or obscure bone lesions, the au- 
thors believe that x-ray films may suggest eosinophilic 
granuloma before biopsy if the lesion is borne in mind. 

Roentgen Diagnosis of Traumatic Lesions of the 
Cervical Spine. Gilbert W. Heublein. J. A. M. A. 126: 
950-954, Dec. 9, 1944. 

Basing his presentation upon experience gained in a 
large Army General Hospital, the author discusses the 
importance of roentgenologic methods in dealing with 
cervical spine injuries. Concise case reports are used 
to illustrate various points. 

Among the confusing shadows which may at times 
mimic fractures of the cervical spine are extra ossifica- 
tion centers, areas of incomplete fusion, superimposed 
teeth shadows, sesamoids in the ligamentum nuchae, 
and limbus vertebrae. Fractures at the base of the 
odontoid process may not be evident on initial exam- 
ination, but may show up weeks later as rarefying oste- 
itis along the fracture line. Pathologic fractures in the 
cervical spine are rare. Rotary dislocation of the atlas 
on the axis may be the result of structmal weakness, un- 
complicated trauma, or an inflammatory process in ad- 
jacent cervical soft tissues. 

Technic is e.xtremely important. The conventional 
anteroposterior and lateral projections should be sup- 
plemented at times with open-mouth views, the Jack- 
son projection, lateral films made in flexion and exten- 
sion, laminagraphy, and myelography. 


It is emphasized that the success of myelography fe 
pends upon employing proper apparatus, accurate s;i 
nal puncture by an experienced neurosurgeon, adeqa-A 
extension of the neck, post-myelographic \vithdiari 
of the opaque medium and, finally, careful correlatir. 
of clinical and roentgenologic findings. 

JoHX F. Holt, M.D. 

(University of Michigan' 

Cleidocranial Dysostosis — ^Report of Case. FredG 
Repass. Virginia M. Monthly 72: 121-124, Ma,-J 
1945. 

A case of cleidocranial dysostosis is presented ri; 
special reference to the dental aspects. A womMc 
twenty-nine was referred by her dentist to theauti: 
a dental surgeon, for removal of the teeth, indur, 
several which were unerupted and impacted. Sheh. 
been wearing an upper denture for fifteen years aiii 
partial lower denture for ten, because so few permars 
teeth had ever erupted. 

The patient was small of stature (49 inches) n 
gracefully built, as are most of those with this condia:: 
There was moderate bulging of the forehead ic 
prominent bosses. The ma.xilla was small and azk 
developed with a high furrowed V-shaped palate, k 
lower jaw was pro^athous. 

Dental films rex ealed twenty-six unerupted and c 
pacted teeth Ijdng in irregular arrangement, la t 
upper and lower anterior regions these appeared to!- 
in clusters, some being inverted. Roentgen exans 
tion of the skeleton showed absence of the left clatii 
except for a small stump 2.5 cm. in length at the stec 
end; the two ends of the right clavicle had never fu.« 
There was a spina bifida occulta of the first and seed: 
dorsal vertebrae. The skuU was brachycephalic witii 
prominent lower jaw, the frontal sinuses were small C 
the mastoids undeveloped. Numerous small v;ora~ 
bones appeared along the suture lines, and a metcy's 
suture in the frontal bone. 

The patient’s mother showed a similar conditicn, s 
sister was normal, and a 3-year-old son as yet showedn 
evidence of the disease. 

In a discussion of the dental problems involved r 
these cases, the author states that extraction of thedv 
ciduous teeth does not aid in the eruption of the pu®' 
nent teeth and is contraindicated; instead, the decidu- 
ous teeth should be given the utmost care. If 
are lost, they should be replaced by prosthetic apP- 
ances even though the edentulous areas contain ma-. 
unerupted teeth. The removal of an occasional c 
erupted tooth may be necessary. Orthodontic treatmc- 
appears to be of no avail ; occasionally bilateral k 
otomy may have to be performed to correct the prop^^ 
4hous condition of the lower jaw, 

J. E. Whiteleather, 

A Case of the Klippel-FeU Syndrome . 

Synostosis of the Cervical Vertebrae). j|: 5 i) 

Acta paediat. 31: 417— 427, June 30, 1944. . 

A case of synostosis of the cenneal vertebrae 
ated with spina bifida in a yoimg child is 
An unusual feature of the case was an extenswe 
spina bifida. Roentgen examination revealM a ^ 
the pehns of the right kidney, but no 
double ureter could be found. Certain pecu la - 
taneous alterations of the chin and fingers " 
present. 
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r Spondylolisthesis: A Conunentary on Etiology, and 
an Improved Method of Roentgenographic Mensuration 
and Detection of Instability. Isadorc Meschan. Am. 
ij. Roentgenol. 53: 230-243, March 1945. 

The essential underlying predisposing factor in spon- 
dylolisthesis is the bilateral defect in the pars intcrar- 
ticularis of the neural arch. This is thought to be due 
•.to a failure in ossification similar to that found in spina 
bifida. There are some who favor a completely trau- 
matic origin for the disease. It is believed the trauma 
: may occur very early in life — during delivery or early in 
tlie post-natal period. Whether or not the original 
defect is developmental or traumatic, there is evidence 
- that trauma, even of minor degree, may widen the de- 
fect, initiate symptoms, and even start the displace- 
ment. In the rigorous training of soldiers, the develop- 
ment of spondylolisthesis is a definite possibility. The 
disease cannot be dismissed lightly as a congenital 
anomaly. 

j Tor -mensuTation of spondylolisthesis the author 
draws lines on the lateral roentgenogram as follows: 
(1) from the posterior lower lip of the vertebral 
oody above the one involved, to the posterior upper lip 
pf the body below; (2) between the posterior upper and 
«ower lips of the slipped vertebral body. The lines are 
pxtended, if they are not parallel, so that they meet and 
brm a measurable angle. The apex of the angle always 
^'alls above the body in question. If the lines should be 
j larallel, the distance between them is 4 mm. or more. 
Angles up to 10 degrees can be called slight, 11 to 20 
.^degrees moderate, and greater than 20 degrees severe. 
tThe displacement of the vertebral body is seldom lin- 
lear. This method also furnishes a means of measuring 
accurately any change which occurs in weight bear- 
ing, flexion, and extension by comparison of the meas- 
^ured angle on roentgenograms made under these condi- 
' tions, 

r In an Army General Hospital 57 cases of defect of the 
' pars interarticularis (6.1 per cent) were found in a total 
'of 1,131 lumbosacral spine examinations; 41 showed 
spondylolisthesis, in 37 cases involving the fifth lumbar 
' vertebral body. 

The displaced vertebral body may or may not be 
stable. In 7 of the 41 cases of spondylolisthesis in the 
' present series it was found to be unstable; in 4 of these 

• this could be demonstrated by comparison of the re- 
' cumbent with the weight-bearing (standing) neutral 
' roentgenogram; 3 cases revealed instability only after 
■ a roentgenogram in hyperextension was compared with 
i the other views. The value of the oblique roentgeno- 
' gram of the lumbosacral spine for demonstration of de- 
r fects of the pars interarticularis is emphasized. 

! Clarence E. Weaver, M.D. 

■J Isthmus Defects of the Fifth Lumbar 'Vertebra. R. 

Beverly Raney. Southern M. J. 38: 166-174, March 
3 1946. 

The condition designated variously as bilateral isth- 

mus defect (i.e., lack of bony continuity in the pars 

• interarticularis), prespondylolisthesis, spondylolysis, 
J and spondyloschisis is believed to be responsible for 
I many cases of low-back pain even in the absence of ver- 
' tebral displacement. The defect divides the vertebra 
' into two separate parts and leaves the stability of the 

spine dependent solely upon the supporting ligaments. 

■■ The incidence of isthmus defects (bilateral and uni- 
^ lateral), as based on an anatomical study of over a 

thousand skeletons, is in the neighborhood of 5 per cent. 


Figures based on roentgen studies vary. The author 
found defects demonstrable in the oblique roentgeno- 
gram in 94 of 300 patients (i.c., 31 per cent) examined 
because of low-back pain. In about 70 per cent the de- 
fect was bilateral. The fifth lumbar vertebra was in- 
volved in 92 patients (97 per cent of the positive cases). 
In 2 cases the fourth lumbar vertebra was also affected 
and in 2 ca.ses it alone was involved. 

The author presents the pathologist’s report on a 
part of a defective isthmus removed for biopsy from one 
of his patients. The opposing margins rvere made up of 
compact bone covered with hyaline cartilage, while 
fibrillar connective tissue containing few cartilage cells 
completely bridged the gap. 

The preponderance of opinion seems to indicate that 
tlie.se defects are probably a developmental anomaly; 
however, some believe they may be due to birth trauma. 
Symptoms are predominantly low-back pain aggra- 
vated by increased mechanical stress and relieved by 
immobilization, radiating pain along nerve distribution 
in the lower extremities, and limitation of motion and 
tenderness in the back muscles. The diagnosis is almost 
entirely dependent on a careful roentgenographic 
study. 

The oblique projection taken with the patient 
snpine, but with one side of the body so raised that its 
transverse axis lies at an angle of approximately 45° 
to the table and film, demonstrated, every case in this 
series. Only 18 per cent of the positive cases could be 
demonstrated in the anterior view and only 20 per cent 
in the lateral view. 

Conservative treatment is advised, consisting of 
splinting and immobilization. When these measures 
are ineffective, lumbosacral spinal fusion is indicated. 

In the discussion of this paper, Dickson, of Kansas 
City, stated that 70 per cent of cases of low back pain 
treated surgically in his clinic were due to instability of 
the lumbosacral region and 30 per cent to protruded 
disks. Sixty per cent of the cases of faulty architecture 
were due to isthmus defects. Dr. Dickson places great- 
est reliance on the lateral roentgenogram taken in acute 
flexion and extension. Dr. McCarroll of St. Louis 
stated that all isthmus defects coming to operation 
should also be explored for possible disk protrusion. 
Many roentgenographic illustrations are included. A 
bibliography is appended. Max Mass, M.D. 

Calcification of the Intervertebral Discs in Childhood. 
H. Stephen Weens. J. Pediat. 26: 178-188, February 
1945. 

A 5-year-old girl was admitted to the hospital with 
severe pain in the hack of the neck. This acute episode 
was preceded by slight aching in the back of the neck of 
two months’ duration. The patient had had frequent 
attacks of tonsillitis, otitis media, and ascariasis. Her 
temperature on admission was 100° F. Physical exam- 
ination showed a rather conspicuous hyperextension of 
the neck. Slight passive rotation of the head rvas pos- 
sible, but flexion could not be carried out. The child 
walked with stooped shoulders and marked kyphosis of 
the dorsal spine. The temperature returned to normal 
in two days, without treatment. Two days later all 
pain had disappeared and the patient was discharged 
twelve days after admission free of symptoms. There 
was no residual deformity of the spine, and movement 
of the head and neck was not restricted. 

Roentgen studies, including fluoroscopy, at the time 
of admission revealed a dense, flocculent, cone-shaped 
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trace the course of this virulent infection, resulting in a 
' destructive and progressive osteomyelitis, from the be- 
ginning to the final climax of bone restoration. 

J. E. Whiteleather, M.D. 

Solitary Eosinophilic Granuloma of Bone. Benjamin 
B. Greenberg and Albert J. Schein. Am. J. Surg. 67: 
A47 -t 555, March 1945. 

Twonew cases of solitary eosinophilic granuloma, one 
involving the clavicle and the other the tibia, are pre- 
sented. Neither case was diagnosed preoperatively. 
In the one case, roentgen studies showed an irregular 
expansion of the shaft of the lateral third of the clav- 
icle. Bony trabeculae extended throughout a bony de- 
fect in the expanded area. The lesion was about 5 cm. 
long. At several points, the cortex had been com- 
pletely eroded. There was a .moderate amount of peri- 
osteal new bone formation extending mesially from the 
bony lesion along the shaft of the clavicle. A tentative 
diagnosis of primary bone tumor was made, with the 
most likely possibilities giant-cell tumor, chondroma, 
and chondrosarcoma. In the second case, x-ray e.x- 
amination showed a destructive lesion involving the 
proximal third of the shaft of the tibia. The lesion had 
eroded the anterior cortex and invaded the medullary 
..cavity as far as the endosteal zone of the posterior cor- 
tex. It had also extended laterally in either direction. 
It had produced a periosteal reaction mostly on its 
medial but also in its anterolateral aspect. The de- 
structive zone extended almost to the epiphyseal line 
in the diaphysis and was eccentrically placed. The orig- 
inal tibia outline showed no expansion. Diagnostic 
suggestions were Bering’s tumor and osteomyelitis. 
The diagnosis of eosinophilic granuloma in each case 
was made only on pathologic study of excised material. 
Roentgen therapy, in small doses, was administered 
postoperatively in both instances. Both patients were 
well at the time of the report. 

Although pathological examination is essential for the 
diagnosis of doubtful or obscure bone lesions, the au- 
thors believe that x-ray films may suggest eosinophilic 
granuloma before biopsy if the lesion is borne in mind. 

Roentgen Diagnosis of Traumatic Lesions of the 
Cervical Spine. Gilbert W. Heublein. J. A. M, A. 126: 
950-954, Dec. 9, 1944. 

Basing his presentation upon experience gained in a 
large Army General Hospital, the author discusses the 
importance of roentgenologic methods in dealing rvith 
cervical spine injuries. Concise case reports are used 
to illustrate various points. 

Among the confusing shadows which may at times 
mimic fractures of the cervical spine are extra ossifica- 
tion centers, areas of incomplete fusion, .superimposed 
teeth shadows, sesamoids in the ligamentum nuchae, 
and limbus vertebrae. Fractures at the base of the 
odontoid process may not be evident on initial exam- 
ination, but may show up weeks later as rarefying oste- 
itis along the fracture line. Pathologic fractures in the 
cervical spine are rare. Rotary dislocation of the atlas 
on the axis may be the result of structural weakness, un- 
complicated trauma, or an inflammatory process in ad- 
jacent cervical soft tissues. 

Technic is extremely important. The conventional 
anteroposterior and lateral projections should be sup- 
plemented at times with open-mouth views, the Jack- 
son projection, lateral films made in flexion and exten- 
sion, laminagraphy, and mj^elographj'. 


It is emphasized that the success of myelography & 
pends upon employing proper apparatus, accurate r,' 
nal puncture by an experienced neurosurgeon, adeam 
extension of the neck, post-niyelographic mtbdnr,' 
of the opaque medium and, finally, careful correlate 
of clinical and roentgenologic findings. 

John F. Holt, M.D. 

(University of Michigan' 

Cleidocranial Dysostosis — ^Report of Case. FredG 
Repass. Virginia M. Monthlj' 72: 121-124, Mr.' 
1945. 

A case of cleidocranial dysostosis is presented k. 
special reference to the dental aspects. A woman c 
twenty-nine was referred by her dentist to the auttr 
a dental surgeon, for removal of the teeth, induci, 
several which were unenrpted and impacted. Sheb 
been wearing an upper denture for fifteen years an!. 
partial lower denture for ten, because so few permane: 
teeth had ever erupted. 

The patient was small of stature (49 inches) r 
gracefully built, as are most of those with this condiiii 
There was moderate bulging of the forehead ri; 
prominent bosses. The maxilla was small and uni; 
developed with a high furrowed V-shaped palate. T;. 
lower jaw was pro^athous. 

Dental films revealed twenty-six unerupted ani'r- 
pacted teeth lying in irregular arrangement, k t 
upper and lower anterior regions these appeared tol 
in clusters, some being inverted. Roentgen e.xaE 2 
tion of the skeleton showed absence of the left clatii 
except for a small stump 2.5 cm. in length at thestec 
end; the two ends of the right clavicle had never 
There was a spina bifida occulta of the first and sefit' 
dorsal vertebrae. The skull was brachycephah’c riiii 
prominent lower jaw, the frontal sinuses were smalls- 
the mastoids undeveloped. Numerous small wonsis 
bones appeared along the suture lines, and a metcp 
suture in the frontal bone. 

The patient’s mother showed a similar conditioa,: 
sister was normal, and a .3-year-bld son as yet showed: 
evidence of the disease. 

In a discussion of the dental problems involved t 
these cases, the author states that extraction of tied" 
ciduous teeth does not aid in the eruption of the perffi>' 
nent teeth and is contraindicated; instead, the dec!- 
ous teeth should be given the utmost care, 
are lost, they should be replaced by prosthetic app-^ 
ances even though the edentulous areas contam nu-; 
unerupted teeth. The removal of an occasional c 
erupted tooth may be necessarj'. Orthodontic treatniS' 
appears to be of no avail ; occasionally bilateral 
otomy may have to be performed to correct the progs- 
■thous condition of the lower -jaw. _ 

J. e' Whiteleather, -Md'- ' 

A Case of the Klippel-FeU Syndrome , 

Synostosis of the Cervical Vertebrae). 

Acta paediat. 31 : 417-^7, June 30, 1944. (In 

A case of s}mostosis of the cervical vertebrae a-^^ 
ated with spina bifida in a young child is 
An unusual feature of the case was an extensive ^ 
spina bifida. Roentgen examination revealed a ^ 
the pelvis of the right kidney, but no ,.y(jcj- 

double ureter could be found. Certain pecu la 
taneous alterations of the chin and fingers i 
present. 
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1. Axillary dislocation tlirougli nipture of the infe- 
rior part of the joint capsule. 

. 2. Fracture of the greater tuberosity by the shear- 
ing effect of the upper rim of the glenoid complicating 
the dislocation. 

, 3. Fracture of the head plus dislocation because of 
-extreme force. 

4. Tyincal “three-fragment fracture” produced 
rrvhen the capsule docs not give way, causing the trau- 
.matic force to disengage the shaft away from the head 
in a curved line of cleavage and the greater tuberosity to 
• be sheared off. These fragments are usually not im- 
pacted. Manipulation or the use of an airjilane splint 
■tends to shift the fragments out of alignment. Rcconi- 
■mended treatment, tlierefore, consists of adduction 
-md the use of a sling to allow early motion and to per- 
mit the weight of the arm to act as its own traction, 
liomplications are usually due to unnecessary manipu- 
;.,.ation producing uncontrollable rotation of the head 
.And tuberculum. This usually requires open reduction. 

. .The tuberculum fragment occasionally invaginates the 
'.ubdeltoid bursa as it retracts upward and so may not 
ae readily seen at operation. 

The anteroposterior projection is adequate to deter- 
'.nine the extent of damage atid displacement. The 
atcral view gives no added information and is contra- 
ndicated, since the necessaiT abduction would produce 
Pain and jeopardize the alignment of the fragments. 

[ The dorsal mechanism is produced by extending the 
Trm to break a backw'ard fall. The maximum dorsal 
devation of the arm is reached when the humerus locks 
jgainst the spine of the scapula at the acromion. Con- 
Unued force either pushes the head through the joint 
capsule, dissecting the subscapularis from its scapular 
attachment, resulting in anterior disl^ation, or a frac- 
ture occurs, leaving the head in the joint with an upward 
impaction of the shaft resulting in posterior angulation 
and producing the "two-fragment fracture.” 

In this fracture, x-ray examination must hiclude the 
•lateral projection to determine the degree of posterior 
'angulation and the treatment. The impaction permits 
!this view to be made without increase of pain and with 
Tittle danger of altering the fragment position. Manip- 
■mlation and traction under anesthesia are indicated to 
reduce a strongly impacted or markedly angulated frac- 

• ture and in the rare instance of fracture with complete 
loss of contact between the head and the shaft. After 

^reduction, a sling or hanging cast is utilized. 

, The dislocation resulting from the dorsal fracture 
'mechanism, unlike the lateral mechanism dislocation, is 
usually recurrent. A minor reason for this is that the 
/motion of posterior trauma occurs routinely, as in put- 
.ting on a heavy coat or by the arm hanging over the 
/ edge of the bed while the patient is asleep. The major 

• reason lies in the pathologic structure of the joint fol- 
.lowdng the injury. Investigation showed that the an- 

• terior part of the limbus glenoidalis W’as usually torn 
loose, hung free, and was dislocated posteriorly; that 

,, the anterior rim of the glenoid fossa was rough and de- 
.nuded of cartilage; and that the subscapularis, de- 
prived of an essential part of its attachment, was 
; thinned out and relaxed. Correction by open re- 
duction is required. 

In the central mechanism, the head is driven against 
, the glenoid fossa. Injury of the fossa is rare and usually 
' occurs in yotmger people with strong bone. There is or- 
dinarily complete return of function, with no specific 
treatment required. 


The anteroposterior roentgenogram only is needed in 
this mechanism. In the so-called “headsplitting frac- 
ture,” the short horizontal diameter of the glenoid con- 
tacts a small sector of the humeral head, giving a char- 
acteristic picture. In older people with considerable 
bone atrophy, the head is shattered into many frag- 
ments. This frequently leads to defonnity due to de- 
struction of cartilage and resorption of bone. 

Lester M. J. Freedman, M.D. 

Conservative Management of Adolescent Slipping of” 
the Capital Femoral Epiphysis. Robert Dunham 
Moore. Surg., Gynec. & Obst. 80: 324-332, March 1945. 

Forty-four cases in which slipping of the capital 
femoral epiphysis was treated conservatively are re- 
view'cd, with evaluation of the results. The case for 
conservative management is based on (1) the many un- 
satisfactory results following currently popular meth- 
ods of treatment ; (2) the belief that the risk of damage 
to the blood supply of the epiphysis by operation out- 
weighs the disadvantage of the longer disability period 
necessitated by conservative treatment; (3) the lack of 
proof that accurate replacement is necessary in cases of 
moderate deformity, coupled with the difficulty of 
manipulative replacement when the rate of slippage is 
slow; (4) the danger of infarction of the epiphysis in 
operative procedures; (5) the minimum of trauma to 
the soft parts about the hip as well as the blood supply. 

The cases reviewed are divided into three groups 
showing minimal, moderate, and complete separation, 
respectively. The results are based on examinations 
after two to six years. 

In Group I, showing minimal displacement, 26 hips 
were treated by immobilization in plaster with the leg 
in abduction and internal rotation. This was continued 
for from three to nine months, until ossification of the 
capital epiphyseal growth cartilage took place. The 
results were good in 88.5 per cent, poor in 3.8 per cent, 
uncertain (no follow-up) in 7.7 per cent. 

In Group II, showing moderate displacement, 23 hips 
were treated by the same general principles, with im- 
mobilization for eight weeks to seven months. The 
results were good in 47.8 per cent, fair in 13 per cent, 
poor in 21.7 per cent, uncertain in 17.5 per cent. 

In Group III, showing complete separation, there 
were 3 cases. One case, treated by traction and cast, 
gave good reposition and end-result (33.3 per cent). 
In the second case traction did not correct the deform- 
ity and necrosis of the epiphysis occurred. The third 
case showed necrosis of the head on admission, and ex- 
cision of the head and arthrodesis of the hip were done. 

Long-term evaluation with reference to traumatic 
arthritis awaits follow-up studies. 

J. L. Boyer, M.D. 

Fatigue Fracture of the Fibula. Report on Two 
Cases. David A. Richmond. Lancet 1; 273, March 3. 
1945. 

Two cases of fracture of the fibula are reported, 
showing all the features descrioed by Blair Hartley 
(Brit. J. Radiol, 16: 255, 1943. Abst. in Radiology 
43: 309, 1944) as characteristic of fatigue fractures. 

Pathology of the Anomalies Found in Knee Joints. 
Samuel Harold Nickerson. Am. J. Roentgenol 53' 
213-229, March 1945. 

The embryology of the patella and the literature 
concerning its phylogenetic development and signifi- 
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cance in the light of comparative anatomy are re- 
viewed, and the following facts, among others, emerge. 
The close anatomical relationship between the patella 
and quadriceps muscle mass has been demonstrated 
(Walmsley: J. Anat. 74: 360, 1940). The important 
djmamic interdependence of the developing patella and 
quadriceps muscle has been shown experimentally 
(Carey: Radiology 10: 234, 1928). The priority 
of development of the medial components of the knee 
joint has been embryologically substantiated (Langer: 
Ztschr. f. d. ges. Anat., Abt. 1, 89: 83-101, 1929). The 
embryonic patella develops a larger lateral and smaller 
medial articular surface. The entire patella is under- 
going a slow and gradual development erasure (de 
Vriese: Anat. Anz., 1908, 32, Erganzungsheft, 163). 

Two cases are reported by the author in which there 
was absence of the medial half of the patella in each 
knee. The medial synovial compartment was under- 
developed, and there was incomplete vertical septation 
of the synovial cavity. The first patient also exhibited 
poor development of the thumb nails. The basic path- 
ology has been described as being due to aberrant or 
pathological linked genes which possess abnormal meso- 
dermal and ectodermal characteristics. This explains 
the presence of both ectodermal and mesodermal anom- 
ah'es in the same indiridual. The primary develop- 
mental aberration due to the pathological gene is mani- 
fested by faults^ and incomplete diJfferentiation of the 
premuscle mesenchymal mass which ordinarily is des- 
tined to become a portion of the quadriceps extensor 
apparatus — the vastus intemus. The changes occur in 
the medial portion of the knee joint and exhibit either 
hypoplastic or aplastic characteristics. The feeling is 
expressed that the patella in these cases represents the 
true bone but is the lateral portion only — a hemidevelop- 
ment. The medial portion of the knee joint possesses 
older phylogenetic structures than its lateral portion. 
Anomalies of the lateral portion will present themselves 
in the form of accessory growth such as extra-patellar 
centers. Anomalies of the medial compartment will 
present themselves in the form of developmental eras- 
ure. CpARE.vcE E. Weaver, M.D. 

Skeletal Changes in the Acute Leukoses of Children. 
Olof Brandberg. Acta paediat. 30: 205-211, Dec. 23, 
1942. (In German.) 

In 3 cases of acute aleukemic lymphadenosis in chil- 
dren of one, three, and seven years, the following bone 
changes were observed: (1) small disseminated foci of 
destruction; (2) periosteal elevation, chiefly along the 
shafts of the long bones; (3) a "clearing zone" — the 
zone of diminished density described by Baty and Vogt 
(Am. J. Roentgenol. 34: 310, 1935) proximal to the 
metaphyses of the long bones, adjacent and parallel to 
the epiphj'seal line; a similar zone occurred also along 
the iliac crest and in the os pubis. The first two changes 
are due to leukemic infiltration, which, however, is not 
established in the case of the third. 

The author emphasizes the fact that the changes de- 
scribed are not pathognomonic for the leukoses, but 
they are nevertheless of diagnostic significance. 

GYNECOLOGY AND OBSTETRICS 

Hysterosalpiagography in Sterility. Cohn Mac- 
donald. M. J. Australia 1: 142—144 Feb. 10, 1945. 

Investigation of the patency of the fallopian tubes 
by the injection of lipiodol under fluoroscopic control 


is valuable both from a diagnostic and therapfsi 
standpoint. Beneficial results are ascribed to (I 
clearing the cervical canal and fallopian tubes of na~ 
and secretions, (2) relief of spasm, either at the intern’ 
os or in the uterus or tubes, (3) breaking down of at 
hesions on either the mucosal or serous side of i- 
tubes, (4) straightening tubal convolutions and kii 
and (5) preventing adhesions after a plastic operati- 
on the tubes. Alacdonald believes that too often h 
bin’s test suggests tubal obstruction, whilelipiodolsL" 
unequivocally that both tubes are patent. 

Contraindications to hysterosalpingography inch: 
(1) acute or subacute infections in the vulva, then 
gina, the cervix, the fallopian tubes, or the pelm, 
uterine hemorrhage, (3) suspected pregnancy, - 
fever from any cause, and (5) severe puhnonarj- ore 
diovascular disease. In order to minimize the pE 
bility of oil embolus, many prefer to make the inject' 
between the eighth and twelfth day after a mensi':. 
period, though others hold that better therapeuti:; 
suits are obtained if the injection is made the dayib 
cessation of menstruation. 

Under fluoroscopic guidance the injection prosr: 
in three stages. When the patient first compfc: 
suprapubic discomfort, it is found that the uterushE 
but that none has passed into the fallopian ri- 
Discomfort passes and the injection is continued. T):c 
the patient complains of discomfort again, the B 
are outlined to the fimbriated ends. Discomfort sB 
passes and the third and last injection is made. H' ■ 
tinely, films are made at the completion of each .cr 
and at twenty -four hours, 

British and American results are in substantial??- i 
ment that when cases of sterility were investigate'!' 
this procedure 30 per cent of public hospital pafc 
and over 40 per cent of private patients had r-: 
quently conceived and gone to term. 

Ellwood W. Godfrey, M.H 


Hysterosalpingography as a Diagnostic Aid in CeiB 
Types of Ruptured Uteri. Joseph B. Sheffery. Ani 
Obst. & Gynec. 49: 423-427, March 1945. 

A case of ruptured uterus is reported. The clas!’^ 
signs of sudden pain, shock, and prostration were 
sent. The patient had been delivered five 7^- 
before of a viable baby by cesarean section. Her p- 
ent prenatal course had been uneventful until thebeb- 
ning of the ninth month. At that time, she comphB- 
of severe backache. Four hours later, just priortot- 
pitalization, the pain subsided. The pulse rate, bf ' 
pressure, and respiration were normal. That 
the patient stated that she no longer felt fetal 
ments and fetal heard; sounds could not be 
Four days later, roentgenography demonstrated 
lapping fetal skull bones. A sterile vaginal 
tion disclosed a palpable mass, thought to be then 
separate from the fetus. Surgery was delaye 
hysterography demonstrated the outline of j>. ; 

cavrity with dye passing through a tear into ■ 
dominal cavity. Films demonstrating thjs ■ 

at intervals after the injection of 2.5 c.c., 5 ij- ; 


and 10 C.C., respectively, 
article. 


These are reproduced i 


A tear 


■si- 


Laparotomy confirmed the diagnosis. 
found through the old operative scar m 
The fetus, amniotic sac, and placenta were 
in the abdominal cavity. Following hysterec 
postoperative course was uneventful. 
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The author feels that such “quiet” cases of ruptured 
iteri may be more common than realized, and that in 
nany cases death from this cause may have been at- 
ributed to "childbirtli, postpartum hemorrhage, etc.” 
lysterosalpingography will aid in clarifying the diag- 
osis when it would otherwise remain obscure. 

Staneuy H. Macht, M.D. 

i X-ray Studies in Hysterosalpingography, Using a New 
laimula. A. P. Hudgins. Am. J. Obst. & Gynec. 49: 
31-436, March 1945. 

: Hudgins describes his variation of the Colvin screw- 
ype cannula for obturation of the uterine cervix during 
-ysterosalpingography. The modification includes the 
-se of a ball valve and a removable handle so that the 
-annula, once properly inserted, can be left in place, 
ae handle removed, and the patient allowed up and 
ibout with the oil retained by the valve. The cannula 
^ inserted in the cervix under sterile precautions, and 

• bout 6 c.c. of iodized oil is injected. The patient is 
' ren allowed to walk about for thirty minutes and a 
, .idiograph is made at the end of that time. Apparently 
'^jis is all done without anesthesia or, at the most, with 
..,)cal anesthesia and mild sedation . No mention is made 
'~i fluoroscopy. Only one film is taken at the thirty- 
^iinute interval and this, according to the author, usu- 
".ly serves the purpose of two or more films necessary 

ordinary methods. The theory is that the muscular 
■“jntractions of the uterus, under the stimulus of dis- 
^;ntion, will force the oil out through the tubes and into 
*fe pelvis. In the thirty-minute period, sufficient con- 
faction is said to occur in most instances to produce 

* lis result. 

The single film obtained should show filling of the 
^"terine cavity and some oil about the fimbriated ends of 
-'iie uterine tubes and in the pelvis if the tubes are pat- 
nt. The author feels that this is a more accurate test 
"-han would be obtained by the ordinary method. 

In those cases in which the film shows obstruction of 
hhe ovarian tubes, he has found that it may be advisable 
::o leave the cannula in place for twelve to twenty-four 
lours. The rhythmic muscular contractions are kept 
':ip during this entire period and there is, he believes, 
'nore chance for opening up closed tubes than by re- 
seated injections of oil with pressure maintained at a 
- :elatively high level for only a short period of time. 
;No statistics as to the success of the method are given. 

There are some apparent advantages in the use of 
xhis method of hysterosalpingography, though the ab- 
/.tractor believes that fluoroscopic guidance in the in- 
;;ection of the oil and study of the uterine contractions 
. s of considerable help in making the examination more 
.complete. Bernard S. Kalayjian, M.D. 

THE GENITO-URINARY SYSTEM 

Preventive Treatment of Calcium Urolithiasis; Im- 
ioortant Role of Early and Frequent Roentgenographic 
: 5 Examinations. R. H. Flocks. J. Urol. 53 : 427-439, 
!.'March 1945. 

;• Certain conditions are known to predispose to stone 
:<Tormation. This is true where immobilization of the 
individual takes place, where portions of the urinary 
'tract are paralyzed, and where obstruction and infection 
j: of the urinary tract occur as a result of trauma. Though 
^the mechanism of the occurrence of stone in these situ- 
■,'ations is quite well understood, in spite of meticulous 


preventive measures, stones may occur. The three 
fundamental factors are hypercalcinuria, urinary stasis, 
and urinary infection. Under the conditions of recum- 
bency, hypercalcinuria cannot be prevented. It may 
be counteracted by maintaining a large urinary output, 
J.C., dilution of the urine. The preventive treatment of 
calcium urolithiasis in immobilized patients consists of: 
(I) maintenance of a large fluid output; (2) control of 
diet; (3) control of stasis; (4) control of infection; 
(5) continuation of treatment for three months after 
immobilization has ceased; (6) frequent roentgeno- 
graphic check-up examinations. It is the last of these 
measures that the author emphasizes here. 

Prompt diagnosis is important because in their early 
stages calcium stones are loose masses of small concre- 
tions which can in many cases be broken up and washed 
out, or caused to pass before any extensive damage has 
occurred and without the need of an open surgical 
procedure. Several cases are presented to illustrate the 
importance of thorough and frequent roentgenographic 
examinations during and after the occurrence of condi- 
tions predisposing to calcium urolithiasis. 

The method of examination used calls for a plain 
roentgenogram nnd another twenty minutes after the 
intravenous injection of 20 c.c. of diodrast. "This is 
done one month 'after the onset of the predisposing 
condition and then one month, two months, three 
months, and every six months for one year after the onset 
of the predisposing condition.” If stones or other com- 
plications such as urinary infection occur, the examina- 
tions are made more frequently. 

Charles R. Perryman, M.D. 

Renal Cyst, Solitary. John W. Martin. J. Kansas 
M. Soc. 46: 73-75, March 1946. 

The case of solitary renal cyst reported here came to 
light in the course of an examination occasioned by an 
industrial accident that was considered to have caused 
a back injury. In routine x-ray examination of the 
lumbar spine, a bizarre shadow was observed in the re- 
gion of the left kidney. Retrograde pyelography 
showed the left kidney pelvis partially obscured and 
displaced anteromesially by a large soft-tissue mass 
containing streaks of calcification, occupying the lower 
pole of the kidney. The diagnosis of solitary renal cyst 
was confirmed at operation and subsequent pathologic 
examination. Questioning of the patient revealed a his- 
tory of recurrent colds and frequent and urgent desire 
to urinate, usually in the mornings, for the past eight 
years. He had also suffered from severe left-sided back- 
ache, occasionally requiring bed rest for four or five 
days, during the past two years. 

Lester M. J. Freedman, M.D. 

An Unusual Horseshoe Kidney: Case Report. 
Henry Bodner and Max K. Moulder. Urol. & Cutan. 
Rev. 49: 160-161, March 1945. 

A case of horseshoe kidney with three distinctly sep- 
arated pelves is reported. Retrograde pyelograms re- 
vealed a rotated right kidney and a slightly dilated right 
renal pelvis. On the left, the ureter showed a bifurca- 
tion at the level of the fifth lumbar vertebra; one 
slightly dilated renal pelvis lay in the left paravertebral 
region, while a second renal pelvis occupied an oblique 
position across the fourth and fifth lumbar vertebrae. 
Intravenous pyelography failed to reveal any evidence 
of the third renal pelvis bridging the lower pole of the 
riro_^i^e^Lwparently, no function was present. 
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However, moderate patliological changes had occurred 
in the middle calices and pelvis, as shown in the retro- 
grade pyelograms. Maurice D. Sachs, M.D. 

THE SPINAL CORD 

Intraspinal Lipomas. Report of Cases, Review of the 
Literature, and Clinical and Pathologic Study. George 
Ehni and J. Grafton Love. Arch. Neurol. & P.sychiat. 
53: 1-28, January 1945. 

Intraspinal lipomas without associated spina bifida 
are rare, comprising only about 1 per cent of all intra- 
spinal tumors. Approximately three-fifths of the lipo- 
mas are intradural and two-fifths are extradural. 

In a lengthy but well written article, Ehni and Love 
present the many interesting features of these lesions. 
Illustrative case reports and separate tabulations of 
previously reported intradural and extradural lipomas 


supplement descriptions of the clinical, laborator)-,c 
toniic, pathologic, and etiologic aspects of these 
The roentgenologic signs of intraspinal lipoma arer 
characteristic. One may encounter widening of [' 
neural canal due to thinning of the pedicles and ero;: 
of the backs of the vertebrae, but such abnormalitj 
common in the case of other intraspinal tumors. Ill 
the involvement is in the cervicothoracic region c 
extends over three, four, five or more vertebrae,! 
possibility of intradural lipoma should be consider; 
This is particularly true if the changes have been p 
ent for several years. It is emphasized, however, C 
neither age at onset nor duration of symptoms secci 
bear any relation to the presence of osseous changes. 

' Myelography is sometimes helpful in demonstn: 
partial or complete block in the spinal canal. 

John F. Holt, M.D 
(University of Michiga: 


RADIOTHERAPY 


Problems of Cancer Biology. R. R. Spencer. J. A. 
M. A. 127: 509-514, March 3, 1945. ■ 

For years, as chief of the National Cancer Institute, 
Dr. Spencer has been in close touch with the far-flung 
activities of the nation’s foremost students of neo- 
plasia. From his unique vantage point he has gathered 
together what may well be considered to be the high- 
lights of the sum of current knowledge bearing on this 
subject. Giving due credit to advances which have 
been made in the discovery and the study of carcino- 
genic agents, he points out that no method has yet been 
offered for halting or reversing the carcinogenic process 
once it has begun. 

The activities of major cancer research agencies in the 
United States are listed and the steps are suggested 
which are calculated to bring nearer a practicable de- 
fense against human cancer. 

Fred Jenner Hodges, M.D. 

(University of Michigan) 

Discussion on Post-War Organization for the Treat- 
ment of Cancer. E. Rock Carling, George F. Stebbing, 
John R. Nuttall el al. Proc. Roy. Soc. Med. 38: 147- 
154, February 1945. 

Sir E. Rock Carling states that a number of the 
schemes sent up for approval of the Ministry of Health 
under the British Cancer Act are unsatisfactory in that 
they do not provide for both surgical specialists and ra- 
diotherapists working in conjunction. He believes that 
the organization should be concentrated in a few fully 
equipped and strongly staffed institutions with a very 
small group of subcenters. For hospitalization purposes 
the country outside of London could be divided into 
about 12 major regions with a university center as its 
headquarters. Within the "region” would be several 
subcenters, "districts.” At the periphery there should 
be preliminary investigation centers accessible to pa- 
tients’ homes. Health centers and cottage hospitals 
could serve this purpose. The headquarters team of spe- 
cialists should be available for consultation at all levels 
within the region. 

A single radiotherapeutic organization can deal with 
a population of four million, with a million as a mini- 
mum and about two million optimum. The radiothera- 
pist should be consulted in every case. Applications of 
radium or radon should be done by the specialist within 


the group best able to apply it in a manner to oli 
uniform dosage to the area treated. 

Research should play an important part at all L 
in the organization. Organized training for all typ= 
technical assistants is a necessity. 

The formulation of any cancer scheme should h: 
tuated solely by the interest of the patient. Thep:- 
should be educated to be satisfied with nothinglesst 
the best available. 

Stebbing mentions causes for the unnecessarilft 
cancer death rate in the United Kingdom. Therei-’j 
been a rapid increase in knowledge and marked deR'; 
ment of equipment needed for the early diagnosis oL'j 
cer but neither is possessed by a sufficient proport'*’^ 
practitioners. Under the National Health Seiy 
scheme many doctors have to see so many patientst 
they cannot find time for careful consideration oh 
scure symptoms. Manifestations of cancer are sodr- 
sified that only a team of specialists can deal witH| 
various forms most effectively. Many hospitalsl!^ 
neither an efficient radiotherapy department nof 
rangements for obtaining radiotherapy elsewhere. ^ 
All services rendered will be part of those proR' 
under the National Service scheme. The faciiiU^ 
the organization should be available to private pMj'' 
under suitable financial arrangements. Both 
authority” and voluntary hospitals must take 
the program and some difficulties are expected 
taining full co-operation. „ 

Stebbing stresses the importance of keeping 
records and believes that they should be separate 
and in addition to, the regular hospital records. 
Nuttall emphasizes the need for radiotherapies 

have a good knowledge of surgery and for the s t 

• - order'' 


to know the possibilities of radiotherapy w! 


the mode of treatment or combination of tae-w ^ 


Ihodsr'' 


He believes 


effective in each case may be used, rie “y"' ^jji. 
radical mastectomy is done too often in 
cases of breast carcinoma. Block dissection o ^ , 

lymph nodes is a valuable procedure, not 
enough frequency, and too few surgeons are 
Radium and x-ray treatment should ..yN' 

entity— radiotherapy. All histologic slides 
tually pass through a central pathology ’j'*'*. 
a wider fund of experience to the patho ogi 
formity of opinion for the clinician. 
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The advisability of notification in all cancer cases was 
iscusscd by otliers. It was advocated on the grounds 
iiat the cases once diagnosed could be followed ac- 
urately. Chief objection to it was that it might dis- 
nurage some patients from presenting themselves 
'arly for diagnosis and treatment. Notification by 
•erial number was suggested. H. H. Wright, M.D. 


• Cancer Treatment with Radium Bearing Moulds, 
'lurt Wiener. Wisconsin AI. J. 44: 297-300, March 

■ 

Radium-bearing moidds are maiidy used in the 
-eatment of cancers of the oral cavity and the lips; 

• ;ss often, of the face and external genitalia. In certain 
osions at these sites, this is one of the best methods of 
.’iradiation. It should not, however, be depended on to 
:,ie exclusion of other varieties of radiation therapy, and 
should, when indicated, be followed by deep x-ray ther- 

py to the regional lymphatics. The author describes 
le construction of the moulds and gives some sugges- 
lons as to dosage. Ellwood W. Godfrey, AI.D. 


•• Individualization in the Management of Carcinoma 
f the Maxillary Sinus. Maurice F. Snitman. Ann. 

• ttol., Rhin. &Laryng. 54: 125-135, Alairch 1945. 

-■ The plan of management for carcinoma of the maxil- 
iry sinus described here consists in the. application of 
jUdium within the cavity as a supplementary measure to 
{temal protracted irradiation, after exposure of the 
vTitrum by conservative surgical intervention. 

The location of the bone destruction permits a general 
division of the sinuses into two chief "malignancy 
, Teas,” as suggested by Ohngren (Acta oto-laryng., 
,;_upp. 19, 1933). A line, extending from the inner angle 
'J the eye to the angle of the jaw, divides the antrum 
’i.ito a suprastructure and an infrastructure. Lesions 
'\bove the line, situated medially, are frequently associ- 
|j.ted with nasal polyps, encroach on the meninges more 
’(eadily, and tend to early lymphatic invasion. In the 
■'ateral part of the suprastructure, carcinoma has at its 
'Jiiset the most dormant development. It then rapidly 
'nvades the malar bone, producing the characteristic 
J_:umefaction of the external angle of the floor of the or- 
pit. Carcinoma in the infrastructure of the antrum 
produces earlier symptoms, referred to the teeth. 

■' Two chief factors enter into the consideration of a 
'cherapeutic regime: the site of the primary lesion and 
'^.the presence or absence of lymphatic extension. The 
element of radiosensitivity of antral carcinoma can be 
'gauged only by the responses of the cancer in general, 
'since protracted fractionated irradiation has as yet not 
received sufficient trial. Lesions involving the roof of 
'the sinus present a most unfavorable prognosis, and it is 
^'unfortunate that this area is the affected site in most 
'cases. Adequate surgical treatment here would require 
:% mutilating procedure with sacrifice of the eye in many 
J'cases. Good results have been reported with electro- 
t*surgery and radium implantation but there is still much 
pto be desired. Lesions in the floor of the sinus with in- 
pvolvement of the hard palate and alveolar ridge are 
'’amenable to intra-oral surgical removal, followed by 
p local radium application. 

s.' Treatment of the primary lesion is not affected by 
j^ the presence of regional metastases. The management 
•; of the involved nodes follows closely the plan em- 
P* ployed at the Alemorial Hospital, New York. In 
brief, no prophylactic dissection or irradiation is per- 
formed. If the involved nodes are operable and the 


control of the primary lesion is assured, neck dissection 
is performed, providing certain requirements are met 
(Duffy: Am. J. Roentgenol. 39: 7G7, 1938. Abst. in 
Radiology 32: 370,1939). If the nodes are inoperable, 
the patient is submitted to external irradiation supple- 
mented by radon seed implantation. 

Two proved cases of maxillary sinus carcinoma are 
presented, which illustrate in detail the specific radium 
and x-ray factors involved. 

Stephen N. Tager, M.D. 

Necrotizing Bronchopneumonia: Its Relation to 
Radiation Therapy of Cancer of the Oral Cavity. 
Lauren V. Ackerman, H. AI. Wiley, and David V. 
LcAIone. Am. J. Roentgenol. 53: 281-289, March 1945. 

Patients wdth cancer of the oral cavity have an ex- 
cellent chance of acquiring necrotizing bronchopneu- 
monia (aspiration pneumonia), particularly if the lesion 
interferes with deglutition. Oral sepsis, malnutrition, 
and poorly planned radiotherapy are all contributing 
factors. If a patient with cancer of the oral cavity be- 
gins to lose weight rather quiekly and shows a rapid 
pulse with a low-grade fever, necrotizing pneumonia 
should be considered. There is often coughing, but 
little or no dyspnea or sputum. The breath is not foul, 
as in lung abscess, nor is clubbing of the nails present. 
Roentgenologically there are always changes in the 
lower lobes; occasionally there may be involvement 
in the upper lobes as well. The lesions are lobular in 
charaeter and of bronchial distribution. The areas of 
involvement will at first have a patchy to confluent 
cloudiness but, as the disease progresses and liquefaction 
of the center occurs, areas of rarefaction will make their 
appearance and the diagnosis will be more obvious. 

Scrupulous mouth hygiene and the extraction of all 
teeth are indicated before starting roentgen therapy of 
cancer of the oral cavity. The fields should be as small 
as possible, with adequate filtration and protraction of 
irradiation over a rather long period. In treatment of 
the pneumonia, roentgen therapy is probably the only 
specific agent which may be of value. A fairly large 
field should be selected and small doses given for three 
or four days. 

The authors saw 14 cases of necrotizing pneumonia, 
in only 2 of which recovery took place. Twelve pa- 
tients died after completion of treatment for a malig- 
nant neoplasm of the oral cavity, the shortest time inter- 
val before death being three days and the longest period 
eleven months. Clarence E. Weaver 

Irradiation in Carcinoma of the Breast. Roy G. 
Giles. Texas State J. Med. 40: 585-589, March 1945. 

This report is based bn a study of 191 unselected 
cases of mammary gland carcinoma. In accordance 
with the clinico-pathological classification suggested 
by Portmann (Cleveland Clin. Quart. 10: 41, 1943), 
63 cases, or 33 per cent, were placed in the inoperable 
Groups 3 and 4. Sixty per cent of the 122 cases from 
which biopsy material was obtained showed involvement 
of the axillary lymph nodes. Theoretically, clearly 
operable cases of breast cancer are those in which the 
malignant tissue has not extended beyond the area that 
can be excised. Since distant metastases may be pres- 
ent despite the appearance of a seemingly operable 
case, routine x-ray examination of the spine, pelvis, and 
chest is urged. 

Prognosis depends upon the histologic grade of malig- 
nancy as well as on the anatomic extent of the growth. 
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The five-year clinical cure rate is about three times as 
high in those with the disease limited to the breast as 
in those with extension to the axilla. 

Forty-eight cases in the present series showed pul- 
monary metastases. The tracheobronchial lymph 
nodes were involved in 6 cases. Parenchymal lesions 
were of four types: nodular in 12 cases, infiltrative in 
5 cases, miliary in 2 cases; and massive, with consolida- 
tion of an entire lobe or segment thereof. There were 9 
cases of pleural thickening and effusion, which are dif- 
ficult to differentiate from the massive parenchymal 
type. Palliative roentgen therapy for pulmonary metas- 
tases often results in marked relief. One case has been 
under observation by the author for seven years. 

Skeletal metastases were discovered in 12 of the 191 
cases (25 per cent of the G3 inoperable cases). Pain 
was present in many instances before the lesions could 
be demonstrated roentgenologically. The author states 
that palliation may be expected in 70 per cent of the 
cases after application of protracted small doses of x-ray 
to the affected bones. 

The status of roentgen castration in breast carcinoma 
is reviewed and the impression is gained that this pro- 
cedure is of definite value especially in the presence of 
metastatic bone lesions. The author cites one case of 
his own, previously reported (Am. J. Roentgenol. 14; 
442, 1925), in which bone metastases showed a favor- 
able response to pelvic irradiation following radical mas- 
tectomy. Lester M. J. Freedman, M.D. 

Principles of Treatment of Carcinoma Cervix Uteri 
by Radiotherapy. Bernard Sandler. Proc. Roy. Soc. 
Med. 38; 175-183, February 1945. 

Sandler holds that x-ray and gamma ray treatment 
has hitherto rested largely on an empirical basis. In 
order to deliver a lethal dose to the cancer cells in the 
primary tumor and in potential sites of invasion the 
radiotherapist needs to know how the radiation acts, 
what a lethal dose is, and where and how such a dose 
shall be delivered. 

Choice of wave length, dosage rate, spacing of treat- 
ments, and total dosage depend on an understanding of 
the behavior of both normal and malignant cells ex- 
posed to radiation. Radiation can induce either a 
temporary or permanent effect. There is experimental 
evidence that a relatively small dose (6 to 600 r) may 
bring about death of the cell by damage to the nucleus. 
The daughter cell, being deficient in nuclear content, 
will die. With the death of several adjacent cells, 
break-up of the tumor parenchyma occurs and the in- 
direct effect of the radiation comes into play. If cells 
are killed too rapidly and in too great a number, the 
repair process will be unable to function properly and 
fibrosis may occur prematurely. Cytological analysis 
of the radiation effects at the stage while the intra- and 
intercellular processes are in progress is urged to con- 
trol the treatment. 

In a series of cases of squamous carcinoma of the 
cervix the author delivered 100 r by x-ray and twenty- 
four hours later took a biopsy specimen from the cervix. 
Although the tumors were histologically similar, great 
variation was observed in the response. In one case 
only 5 per cent and in another 45 per cent of the divid- 
ing chromosomes showed abnormalities. By such cy- 
tologic control, much more intelligent determination of 
dosage may be possible. 

Cytological research is urged to determine the effec- 
tiveness in timing and spacing of single and cumulative 
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radium insertions. Information may also be gaW; 1 1 
to the best combinations of roentgen and gamnian: i' 
from a biological point of view. ;c 

The problem of determining the size, extent, andpj i < 
tion in relation to the pelvis of the primary tumor r j ' 
the possible paths of invasion is complicated by t M 
fact that only a portion of the tumor is usually act; ! 
sible to vaginal measurement. The volume to' j 
treated includes not less than the true pelvis and,: ! 
many cases, more, since the iliac nodes have been dt ! 
onstrated at times to lie above the brim of the pd | 
The function of x-ray therapy is to reach those r. i 
not adequately treated by radium. The author obj. ! 
to the usual employment of symmetrical x-ray £■', | 
about the mid-line, because the radium lethal iscd ! 
level may be symmetrical but not about the midE | 
or may not be symmetrical in any plane. In e i 
methods used, the most penetrating portion of | 
beam is not directed at the pelvic wall, where then i 
is greatest. | 

The importance of obtaining proper spatial distK. | 
tion of dosage is stressed. Mayneord has doi : 
methods of ascertaining the three-dimensional di'. ; 
bution from radium sources and of expressing resnfci j 
isodose charts or as models. With this knowledges' ! 
accurate determination of the position of the appifat' j 
in relation to the pelvis, x-ray therapy can be deliver : 
to the portions of the pelvis where it is most need- j 
Complete co-operation between the gynecologislt ' 
radiotherapist is essential. H. H. Wright, Mb ! 


Effect of Deep X-Rays on the Peritoneal Metash'* 
of an Ovarian Carcinoma. James Watt. Proc. 
Soc. Med. 38: 175-183, February 1945. ; 

Watt reports the case of a married woman, ajeJ 
stated, who presented a history of colicky lower 
inal pain of three weeks’ duration, and on e.xaniins';' 
showed a firm mass arising from the pelvis and read' 
almost to the umbilicus. At laparotomy the peril®^ 
cavity contained some free fluid; secondary gfO"'- 
were present on the walls of the cavity and the 
turn; the pelvis contained a mass arising from 
ovary and spreading directly onto the pelvic edf- 
Biopsy of a nodule from the omentum showed SP‘‘ 
roidal-cell carcinoma. A course of deep x-ray 
was given covering the whole peritoneal cavity (da^- 
and physical factors not mentioned). Six months 


> 1 


the patient appeared in good health, was gaming 


iveijb' 


and no abdominal mass could be detected. 
months following laparotomy, a cystic swelling * 
found, arising from the pelvis. Exploration at , 
time showed no secondary deposits in the 
cavity. The right ovary appeared normal and was ^ 
in place. The left ovary and its cystic mass 
moved. Its walls contained nodules which on 
showed papilliferous carcinoma with large areas 
crosis, ,.r 

The author suggests that following x-ray j 

such cases, if there is evidence of marked .j,;; ; 
the abdomen should be opened to determine n i 

the primary growth can be removed. , „ i 

H. H. Wright, ' 


I Hi ' 

Relationship of Epithelial Buds to E ; 

Pelvis of the Kidney, Ureter and Bladder. A 
Bothe. J. Urol. 53: 451^58, Match 1945. .. ■ 

The author briefly reviews the literature l|., , 
the occurrence of epithelial buds and nes s i 
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maty tracV. has lumsdt shown eihthoUal cell 
sis to be present in 38 of 54 consecutive autopsy 
ses. In no case in this scries was there any neoplastic 
ange associated with urinary tract buds or cell nests 
,cn though malignant tumors of various types were 
und in 14 of the 38 cases. 

>Twclvc surgical specimens were also studied, all 
..owing carcinoma of some portion of the urinary tract, 
icamiuation of tissues adjacent to and distant from the 
..imary carcinoma, which did not appear malignant, 
.owed subcutaneous hyperemia with associated round- 
il infiltration, sometimes with digitation of epithelial 
Jls into the subepitlielial supporting tissue. Other 
eas in the subcutaneous tissue showed islands of cpi- 
dial cells, identical with the buds found in the nc- 
opsy material. This was so in all the surgical spcci- 
ens. 

The author mentions the possibility that these im- 
ature buds may be the tissue susceptible to activation 
)on a systemic chemical basis and states that x-radia- 
pn may render these buds inactive. He sites two of 
jUr patients all with multiple small papillomas of the 
adder who were treated by x-ray followed by transure- 
iral desiccation. The other two patients were treated 
7 desiccation alone. The first two patients have never 
id a recurrence, while the latter two have had repeated 
currences. Photomicrographs and drawings are in- 
Uded. N. P. Salner, M.D 

^ EFFECTS OF 

* Myelomalacia of the Cervical Portion of the Spinal 
•otd, Probably the Result of Roentgen Therapy, 
.ewis D. Stevenson and Robert E. Eckhardt. Arch. 
■*ath. 39: 109-112, February 1945. 

' A man with lymphoepithelioma of the nasopharynx 
vas given roentgen therapy (200 kv., 50 ma.) through 
ive portals from October 1941 to January 1942, as 
oiiows: 

Inlraoral 
2.5 cm. around 
40 cm. target-skin distance 
0,5 Cu-f-lAl filter 
Total dosage 4,000 r (10 treatments) 

■Right temporal 
6 cm. around 

50 cm. target-skin distance 
1 Cu -(- 1 A1 

Total dosage 4,000 r (16 treatments) 

■Left temporal: Sameas right 
Right cervical 
13 X 6 cm. 

50 cm. target-skin distance 
1 Cu -kl Ai 

Total dosage 4,000 r (16 treatments) 

Left cervical 
12 X 9 cm. 

50 cm. target skin distance 
1 Cu + 1 A1 

Total dosage 5,750 r (23 treatments) 

The lesions disappeared completely following this 
treatment. In November 1942 a necrotic area de- 
veloped in the mid-line on the posterior part of the 
hard palate; this responded to local irrigations. In 
September 1943, a 2-cm. node was found in the soft 


Carcinoma of the Prostate. Harold J. Ham. M. J. 
Australia 1 : 168-169, Feb. 17, 1945. 

Ham admits that results from radiotherapy in car- 
cinoma of the prostate have been discouraging, par- 
ticularly when one is considering cure or length of sur- 
vival after treatment. He considers it a valuable ad- 
junct in treatment, however, both in the control of the 
primary growth and relief of pain. 

Between 1933 and 1941, inclusive, 49 patients were 
treated in the x-ray department, Sydney Hospital 
(Australia). Those received various combinations of 
surgery, x-ray, and radium. The group receiving en- 
doscopic resection combined with deep x-ray therapy 
gave the best results. 

The author believes that improved technic, with 
multiple small fields carefully localized to the prostatic 
region and use of higher voltages, may offer considerably 
better results in control of the primary tumor 

The principal value of x-ray therapy in bone metas- 
tases is in relief of pain, definite palliation being re- 
ported in more than two-thirds of the cases treated. 
Lymph-node metastases may sometimes prove radio- 
sensitive. 

Mention is made of reports of several writers on the 
effect of irradiation of the testis. In view of Hunger’s 
encouraging report, the author suggests further trial of 
irradiation of the testes, using larger doses. 

H. H. Wright, M.D. 

RADIATION 

tissues over the insertion of the right sternocleido- 
mastoid muscle. To this node were given 4,500 r 
(15 X 300 r) with 200 kv., 15 ma., 50 cm. target-skin 
distance, 0.5 Cu and 1 mm. A1 filtration. The node 
disappeared, and an ulcer over the site healed promptly. 
In November the patient began to notice stiffness and 
clumsiness of the left arm and the left leg. He com- 
plained of constipation and on three occasions urinated 
involuntarily. He also became impotent. Physical 
examination disclosed nothing remarkable except for 
induration of the tissues of the neck in the region of the 
previous irradiation. Roentgenography of the chest 
revealed only apical pleural thickening and mild em- 
physema. Neurologic examination showed hyper- 
reflexia of the left side, left finger stretch, absence of 
abdominal reflexes on the left, and a Babinski sign 
on that side. There was motor weakness of the left 
side, not including the face. Re-examination three 
days later showed that a finger stretch and a Babinski 
sign had appeared on the right side, that sensation to 
pinprick was lost below the third thoracic segment 
bilaterally. The sensation of heat was lost below the 
fourth cervical segment bilaterally, but sensation of 
touch was normal throughout. 

It was thought that there was a rapidly expanding 
intramedullary lesion in the region of the fourth cer- 
vical segment, possibly a metastasis, and a cervical 
laminectomy was performed. The cord and the dura 
from the sixth cervical vertebra to the foramen mag- 
num appeared normal, with no evidence of epidural or 
intramedullary growth and no apparent vascular 
changes. Following operation, the patient’s symptoms 
progressed to include both sides, and complete urinary 
incontinence developed. Since it was thought that 
the laminectomy had ruled out late radiation fibrosis 
and adhesive arachnoiditis of the cord, a course of 



106 


Abstr.\cts of Currext Literature 


roentgen therapy was directed to the ccndcal cord for in the normal balance and metabolism of both tT>.. 
the possible effect on any undisclosed metastasis. nucleic acids. 

Through an 8-cm. portal in the posterior cervical re- 
gion 3,300 r (11 X 300 r), with 200 kv.. 15 ma. at a 50 Effect of Colchicine and X-Rays on Onion Ro::!- 
cm. target-skin distance and with a filter of 0.5 mm. Michael Levine. Cancer Research 5: 107-11?, 7 

Cu and 1 mm. Al, was given. Despite this, the pa- ruar>' 1945. 

tient’s condition became progressively worse and he The author presents a comprehensive revie- eft 
died in February 1944, apparently of respiratory pa- literature dealing vrith the effect of caik 

ralysis. Autopsr' revealed myelomalacia of the cerv'ical on plant and animal tissues. Ifer 

part of the cord, in the vicinity of which many thick- plied in small doses, it has been shoun to prodsxr 

ened arterioles with fibrous walls could be seen. The tarding effect on mitosis in the cells of either 

vertebral marrow was infiltrated in large areas by vegetative or germinal tissue. In tumors, the n.. 

epithelial cells with collations of lymphocytes, in con- phase stage of the active peripheral cells is pra- 

fonnity with the diagnosis of lymphoepithelioma. cq that the number of cells in division — andthtri- 

This case shows an unusual end-result of radiation vulnerable to the effect of radiation — isincreas&i Sr 

therapy. It is calculated that this patient received jes of the combined effect of colchicine and i-nn 

6,000 to 8,090 r at the level of the spinal cord. The tumor growth have, however, been incondtidre 

possibility of such a reaction should be kept in mind xiew of this the author conceived the idea of t-ai 

when roentgen therapy is directed to the neck. tvith colchicine and .x-rays a “simple fundamental ife 

meristeraatic in nature and responsive to both arc: 
The Effects of Roentgen Radiation on the Thymo- in the hope that such a study would serve as aferr: 

nucleic Acid Content of Transplantable Mammary ner of a similar investigation with animal tnur 

Carcinomas. Robert E. Stowell. Cancer Research 5: cytogenic homogeneity. As his simple fundamen'i'. 

169-178, March 194.5. sue he chose root tips of the common onion (/■ 

The relative thymonucleic acid content of transplant- cepa). The bulbs were kept in a solution ofO-'ll: 
able mammary carcinomas in rats and mice was meas- cent colchicine in tap water and after certain 
ured by means of the Feidgea reaction and a special were exposed to doses of 900, 1,500, or 3,000 r pA r 

microphotometric apparatus. The tumors on one side 25 rna., 0.5 mm. Cu -f- 3 mm. Al, 42 to 67 cm. dicc- 

of the animal were irradiated while those on the other 95 to 133 r per minute). Untreated bulbs ari ld 

side were protected bj’ lead shielding and used as con- treated only with colchicine or only rvith x-raj: $2^ 

trols. The dosage, which varied up to 4,000 r, was in- as controls. 

sufficient to produce definite regression of the tumors. The effect of exposure to colchicine for more 
but growth retardation was evident in many instances. hours, coupled ivith 900 r, prevented groirth d - 

The 6 rat tumors receiving 4,000 r showed a mean de- root tip ; 48 hours’ exposure to colchicine with 1.'' ' 

crease of 1.3 per cent and of 5 per cent in their content of induced similar results, With the shorter etpo.'U'i' 

thymonucleic acid per area and per cell, respectively. colchicine (18, 24, 36 hours) and 1,500 r, the brpst 

The effects of 2,009 r on 6 rat tumors were more variable phied tips produced only a limited growth, whi2- 

and less significant. The 16 irradiated mouse tumors came arrested five to seven days after their rett^; 

showed a mean decrease in thymonucleic acid content water. Exposures of 48 hours combined with S.'*' 

per area and per cell of .5 and 3 per cent, respectively. prevented further growth. 

In 9 of the 16 the decrease in thymonucleic acid per area Irradiation with 900 r, 1,.590 r, and 3,000 r iE!?T 

was statistically significant, and in 4 of these the de- gron-th; the time for recovery' was proportionatd.^f 
crease per cell was significant. than that required for the combined effects of cote’.^ 

The results of these experiments would support a and x-rays. , , 

hypothesis that roentgen radiation may alter the molec- The leaves of bulbs colchicinized and irradiated ^ 
ular structure of vital substances rvithin the nucleus 1, . 500 r or 3,000 r were retarded in subsequent 

and produce a disturbance of the nudeoproteins, which compared rvith those treated by' x-rays only- 
in some instancesis followed by'death of the cell, Mitch- colchicinized only' showed leaf grorvth appro:^- 

ell (Brit. J. Exper. Path. 23 : 28-5, 1942) foimd that ribo- equal to the untreated plants. The comh^.'-: 
nucleic acids are increased in the cytoplasm following of (a) an exposure of 900 r and treatment 
irradiation. The present observ'atioas, which show a chicine for less than 72 hours and (b) 1,500 r 

decrease in desoxyribonucleic acid in irradiated cells, hours of colchicine are most effective in 2^^' 

suggest that one of the most important intracellular ef- growth of fundamental plant tissues such a? tr-^- 
fects of roentgen radiation is the production of an upset tip of the onion. 
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The Roentgen Anatomy of the Skull in the Newborn Infant' 

SAMUEL G. HENDERSON, M.D., and LOUISE S. SHERMAN, M.D. 

Pittsburgh, Penna. 


I N ORDER TO learn more of the normal 
and of normal A^ariations, the skulls of 
100 infants were examined roentgenologi- 
call)''. Many of the landmarks so famil- 
iar in the adult do not appear in the 
infant, and similarly the common appear- 
ance of the infant’s skull is no longer pres- 
ent in the older person. By a comparison 
of the infant’s roentgenograms with the 
actual skull of the newborn, many of the 
structures observed on films can be identi- 
fied. The major purpose of this paper is 
to indicate these points of interest. 

Embryology of the Skull (1, 3, 4). The 
difference in appearance of the infant’s 
skull from that of the adult can be appre- 
ciated better by a brief review of the em- 
bryological development. The earliest 
evidence of the cranium is found in -dense 
masses of mesenchyme which embrace the 
cranial end of the notochord as the para- 
chordal plates and extend into the primi- 
tive ethmoid region as the trabeculae 
cranii. Dense mesenchyme also encloses 
the auditory, nasal, and optic centers. 
In the basisphenoid and basioccipital and 
around the auditory vesicles there is found 
the first eAudence of the intracartilaginous 
skull. The developing mesoderm grows 
from these areas around the brain until the 
latter is enveloped by the membranous 


cranium. The primitive cram'al foramina 
are left when the developing cranial 
membrane groAvs around the cerebral 
nerves. 

Approximately at the beginning of the 
second month, fusion of the mesenchy- 
matous elements takes place, followed by 
cartilage formation, resulting in the forma- 
tion of the primitive base of the cranium. 
Cartilage also forms around the auditory 
and olfactory primary centers. In the 
beginning this cartilage is widely separated 
from that of the base of the cranium. By 
the time the fetus is approximately forty- 
five days old, however, the auditory cap- 
sule has fused with the basal cartilage. A 
broad, thin cartilaginous plate grows from 
the lateral region of the occipital cartilage 
around the lower portion of the brain to 
form the early foramen magnum. 

The entire fused cartilaginous area is 
known as the chondrocranium. In it 
various centers of ossification begin to ap- 
pear, and it is converted almost entirely 
into bone. The chondrocranium, however, 
is continuous with the cranial vault, and 
consequently some of the skull bones are 
of both cartilaginous and intramembranous 
origin. On the other hand, the bones of 
the cranial vault, the vomer, and the bones 
of the face are entirely of intramembranous 


‘ From the Department of Radiology of the Elizabeth Steel Magee Hospital, Pittsburgh, Penua 
at the Jomt Meeting of the American Roentgen Ray Society and the Radiological Society of North 
Chicago, III, Sept. 24-29, 1944. 
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Tahle I: Embryology of the Skull — cont. 


Skull Bones 

Number 

in 

Skull 

Number 
of Ossi- 
fication 
Centers 
for Each 
Bone 

Remarks 

So.vE OF Cartilagi- 
nous Origin 
Ethmoid 

I 

1 

5 

(n) Mesial mass of cartilage extending from tip of nasal process 
to sphenoid. Terminal part persists as cartilaginous 
nasal septum. Ossification of upper portion forms per- 
pendicular plate and crista galli 


1 

i 


(l>) A pair of cartilaginous masses lateral to the olfactory sacs 
ossify into spongy bone of ethmoidal labyrinths. Resorp- 
tion of this bone and invagination of nasal mucous mem- 
brane produce nasal turbinates and ethmoidal cells 




(r) Cartilaginous trabeculae surrounding olfactory nerve fibers 
lateral to mesial mass of cartilage connect the mesial and 
lateral masses. These trabeculae ossify, forming the 
cribriform plates 


The Skull al Birih: Schuller (7) quotes 
■ ‘•'•Tueller to the effect that under certain 
onditions a change in the skull shape is 
rought about in intrauterine life through 
le pressure of the uterine wall resulting 
•om scanty amniotic fluid, and through 
le long-continued resting of the head 
pon the pelvic inlet. Labor produces a 
^'J^.'arther remodeling of the head. Schuller 
Iso states that for every fetal position 
;.:Nhere is a • characteristic molding of the 
kull. He writes that the skull born with 
n occipital or face presentation is a long 
■V-Lull ; that born with frontal presentation 
I high skull; that born with vertex presen- 
ation a short skull. This author believes 
hat these varieties of skull shapes have 
existed in less pronounced degree before 
)irth, and that they decisively influence 
he position of the head in its passage 
'hrough the pelvis. 

Moloy (5) discusses the changes which 
''.^'Lake place in the fetal skull during labor as 
i result of molding, with particular stress 
•' m changes in the base of the skull. He 
t:;? relieves that in the process of molding 
here is locking of the frontal and parietal 
lones at the coronal suture and, to a less 
« narked degree, of the occipital and pari- 
^hal bones at the lambdoid suture. Com- 
' , ' lensating changes at the base, consisting 
)f elevation of the occipital region with 
ji] ^('bending at the sphenopetrous angle, take 
4 '? rlace. As a result, bending and displace- 


ment are permitted by the above method 
of locking. Moloy says further that at 
birth, both in the molded head and in the 
head delivered by cesarean section, the 
coronal and lambdoidal suture lines are 
either closed or show very slight separa- 
tion. A separation at these suture lines 
begins shortly after birth and increases 
rapidly in the postnatal period. 

The greatest length of the skull is defined 
by Schuller (7) as the distance from the 
most remote point of the occiput to the 
forehead, the greatest breadth as the dis- 
tance between the opposite points of the 
temporal region most distant from one 
another, and the greatest height as the dis- 
tance from the anterior edge of the fora- 
men magnum to the highest point of the 
vertex. Neumayer, quoted by Schuller, 
found that at birth the post-auricular part 
of the cranium is larger than the pre- 
auricular portion. 

A comprehensive description of the 
general roentgen appearance of the skull 
in the newborn is given by Pancoast, 
Pendergrass, and Schaeffer (6). The^ 
note the disproportionately large size of 
the skull at birth in comparison with the 
body, and the predominance of the cranial 
over the facial portion, with a ratio of 
eight to one. In discussing the develop- 
ment of the skull, these authors comment 
on the absence of mastoid processes as 
such at birth, while the maxillary and. 
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Table II : Exposure Factors ix Examix-attox of the Xe's^'borx Ssule 


Vietvs ^lade 

Average 
Measurement 
in Centimeters 

; KV.P. 

Ala. 

Time * 

' in 

Seconds 

Target-Film 
Distance 
in Inches 

i 

Screens 

rr-jy 

P_A. (Nose- : 
Forehead) 

12 

63 

•ISO 


36 

Par speed , 

TiS. 

P.A. {Wate.r-5i 

13 

69 

4S0 

! 

oO 

Par speed . 

Ya 

Occipital 

13 

69 

4W 

2 

-36 

; Par speed 

Ta 

Base : 

13 

71 

4Si3 

I 

36 

Par speed ■ 

Ya 

Lateral 

10 

5 S 

4Si1 

(A 

36 

Par speed 

Ya 

Mastoid 

(Lateral) 

12 

60 

451 


3'3 

Par speed 

Ys 


ethmoid sinuses are partially developed. 
The frontal sinus is present onlA* in rudi- 
mentarv form in the anterior ethmoidal 
area, Tuhile the sphenoid sinus is A-erx* small 
and pnemnatization of the sphenoid bone 
has not yet begun. 

PRESENT STEDY 

In the present study roentgenograms 
were made of each infant in (1) the pos- 
tero-anterior or nose-forehead projection. 

(2) the masillarx' sinus or Whters’ position, 

(3) the ocdpit^, (4) the lateral, and (5) 
the base or mento-vertical projections. 
In addition, roentgenograms in the lateral 
mastoid position were made in approxi- 
mately one-fomth of all the infants stud- 
ied. The head was held in position bx' 
means of a non-opaque cellulose sponge, so 
constructed as to form a semicircle which 
could be placed partially encircling the 
skull. The technical factors are gix'en in 
Table II. 

An attempt was made to select only 
healthy infants for this investigation, any 
with obxTOus abnormalities being excluded. 
In general the mothers were also free from 
disease. In those cases in which there 
was a histon." of maternal disease, it was 
considered to be of the tx-pe that would 
not affect the dex'elopment of the child fn 
iitero. This statement is made xvith res- 
erx'ations in x-iew of the presence of a 
weaklv positix-e '^'assermann reaction in 
two mothers. Pertinent facts relating to 
the mothers are gix-en in Table III. 

The infant birth weights varied from 5 


T-xsle III: D.xta. Pert.«.xixg to the 
li>3 Xevtborx Inf.xxts 

Brood Serology ^ 

Negative ’ 

Positive (I plus' : 

Uatecorded , 

AI.xtek-v.xl MEDraxi. HrsroRi' 

Priinipara- '■ 

Mulripara _ ; 

No previoas signtscaat illness ■* 

Pre-eclainpac tosemia ’ ; 

Simple hypertension ■ ] 

Treated srphilis , ; 

Rheumatic heart disease 'I 

iliscellaceous (hay fever, tubcMjvariau dis- 
ease, ‘'aervoas breshdovra,” cystitis, paet- 
moaia, questioaabie tuberculosis) 

Types OF Pelves . 

Gyaecoid 

-Ail droid 

.Anthropoid • 

Platypelloid V 

Unrecorded 

Method of Delfcerx' 

Spontaneous 

Breech - 

Vertex 

Lovr forceps ■ ' , 

Version and extraction - • • 

Cesarean 

Length of Labor: Range in ho-crs, 1-SI 


pounds. 1 ounce, for an intaxit Wi.o ’ , 
four weeks premature, to 9 
oimces, for a full-term child. 
the incidence of burths or white 
fhtR hospital is greater than that i 
but in this group 61 were colotc<i ^ ^ 
white. The female babies 
maioritv, numbering -53, ord?] ^ .-J 

males. * The ages of 95 rmged - 

ten days, only 5 being betwe^ ^ 
fourteen daxrs of age at th,. tiui 
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Fig. 1. Postero-anterior view of skull of newborn, nose-forehead position. 

A. 1. Frontal. 2. Parietal. 3. Zygoma, frontal process. 4. Sphenoid, lesser wing. 5. Sphenoid, 
■'.T-eater wing. 6. Temporal, squamous portion. 7. Petrous pyramid. 8. Nasal septum. 9. Turbinate. 

10. Maxilla. 11. Mandible. 

B. 1. Metopic suture. 2. Coronal suture. 3. Sagittal suture. 4. Anterior fontanelle. 5. Antero- 
ateral fontanelle. 6. Squamo-sphenoidal suture. 7. Sphenoidal fissure. 8. Spheno-frontal fissure. 9. 
Jygomatico-frontal suture. 10. Intermaxillary suture. 11. Intennandibular suture. 12. Naris. 13. 
Arcuate eminence. 14. Superior semicircular canal. 


roentgen examination. The period of gesta- 
tion in 89 cases was nine months. Ten 
of the babies were two to four weeks pre- 
mature, the remaining infant being born 
at the end of seven and a half months’ 
gestation. These data are presented in 
summary in Table IV. 

Skull Measurements: Various diameters 
of the skull were measured in an attempt to 
^ .establish a standard for the newborn. As 
'^.Moloy (5) has indicated, many of the ceph- 
ialic diameters are changed during molding 
i-';.,of the fetal skull, although the total volume 
^•"'imay be unaffected. However, even in ex- 
ik',:treme molding this author says that the 
c^'^mid-petro vertical diameter remains con- 
e ^stant. 

0^^, In the study of this group of infants 
j?’’ anteroposterior and vertical height meas- 
]c!*t urements were determined for the hypoph- 

tJ.;' 


Table IV: Data Pertaining to 100 Newborn 
Infants 

Birth weight 5 lb. 1 oz. to 9 lb. 4 oz. 

Race 

White 39 

Colored 61 

Sex 

Male 47 

Female 53 

Age 

I- 10 days 96 

II- 14 days 5 

Period of gestation 

Full-term 89 

Premature, 2 to 4 weeks 10 

Premature, 6 weeks 1 


yseal fossa. The greatest anteroposterior 
or occipitofrontal diameter, the greatest 
breadth, and the greatest height from the 
foramen magnum to the vertex of the skull 
were measured. If Schuller’s (7) state- 
ment has been interpreted correctly, he 
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Fig. 2. Postero-anterior view of skull of newborn, maxillary sinus position. i 

A. 1. Frontal. 2. Zygoma. 3. Arch of zygoma. 4. Sphenoid, body. 6. Sphenoid, greater 
(posterolateral orbital wall). 6. Temporal, squamous portion. 7. Temporal, petrous portion. 8. 

9. Nasal. 10. Nasal septum. 11. Parietal. 12. Mandible. 13. Occipital, squamous portion. 
Occipital, basilar portion. 15. Occipital, right lateral portion. 16. Foramen magnum, 

B. 1. Metopic suture. 2. Zygomatico-frontal suture. 3. Zygomatico-maxillary suture. 4. Squa:' 
parietal suture. 5. Squamo-sphenoidal suture. 6. Larabdoid suture. 7. Coronal suture. -8. 
mandibular suture. 9. Spheno-occipital suture. 10. Anterolateral fontanelle. 11. Infra-orbital foraes 
12. Foramen ovale. 13. Mastoid antrum. 14. Fenestra vestibuli. 15. Porus acusticus internus. 


takes the greatest breadth of the skull to 
be in the bitemporal diameter. In this 
group, the greatest breadth was found to 
be in the biparietal diameter, and measure- 
ments of the skull were made accordingly. 
Multiplication of the length, height, and 
breadth gives a figure which may be taken 
to represent roughly the skull volume. 
This, of course, is not the true skull volume, 
but, as will be seen, the figure obtained is 
satisfactory for comparison with the birth 
weight. 

Anteroposterior diameters of the sella 
turcica varied between 4.0 and 6.5 mm., 
the average figure being 5.2. In depth, 
the range was between 1.5 and 3.5 mm., 
with an average of 2.5. Considerable 
variation was noted in the occipitofrontal 
diameter, the breadth, and the vertical 


height of the skull in different infant' 
The average vertical height was 10.18 c®' 
the average occipitofrontal diameter, I? ’ 
cm., and the average breadth, 10.2 c® 
The average figure for the approximat' 
skull volume, as determined above, 
1,275 c.c. As will be noted in Table • 
there is only a slight difference in 
average figures for the colored and for 
white babies. 

Relation of Size of Infant Skull to 
Weight: It seems to be a fairly ^ 
belief that the size of the 

determined by cephalopelvimetric s 

can be used as an indicator 
fetal size. The present investigation 
an opportunity for determining t ^ 
curacy of this belief. The 
computed as previously descn e 
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Fig. 3. Occipital view of skull of newborn. 

A. 1. Occipital, squamous (intramembranous) portion. 2. Occipital, squamous (cartilaginous) portion. 

. Occipital, right lateral portion, 4. Parietal. 6. Temporal, petrous portion. 6. Lambdoid suture. 7. 
loronal suture. 8. Remnant of fissure between two halves of interparietal portion of occipital. 9. Remnant 
f'f fissure between interparietal and supra-occipital portions of occipital bone. 10. Fissure between squamous 
.!•£• ind lateral portions of occipital. 11. Posterior fontanelle. 12. Anterior fontanelle. 13. Posterolateral 
rj ('ontanelle. 14. Foramen magnum. 15. Mastoid antrum. 16. Porus acusticus internus. 17. Superior 
emicircular canal. 18. Arcuate eminence. 

:rt ’ B. 1. Anomalous intramembranous occipital center of ossification. 2. Fissure between main intramem-^ 
.-;;r iranous portion of squama occipitalis and anomalous occipital center of ossification. 3. Main intramembranous 
vj-jT'oortion of squama occipitalis. 4. Future lambdoid suture. 5. Parietal. 6. Posterior fontanelle (shadow 
ir 'S uperimposed upon that of anterior fontanelle). 7. Future coronal suture. 


[firii-iompared with the birth weight. No 
• fS direct relation could be found. For ex- 
]f:::imple, the smallest infant in the series, 


Table V: Measurements of Infant 


,j.J i; -Sella Turcica (100 infants) 
‘ Anteroposterior diam- 


Range 


eter 

4. 0-6. 5 mm. 

• Depth 

1.5-3. 5 mm. 

Ikull Diameters 
' Entire group (100 infants) 

Anteroposterior 

10.6-13.8 cm. 

I'ertical height 

9.0-13,1 cm. 

1 Breadth 

9.0-11.2 cm. 

Colored (61 infants) 

' Anteroposterior 

10.6-13.8 cm. 

Vertical height 

9.0-13, 1 cm. 

Breadth 

9.0-11.2 cm. 

‘ White (39 infants) 

Anteroposterior 

11.7-13.5 cm. 

Vertical height 

9.1-11.2 cm. 

' Breadth 

9.2-11.0 cm. 


Average 


5.2 mm. 
2.5 inm. 


12.5 cm. 
10. 18 cm. 

10.2 cm. 

12.51 cm. 
10.12 cm. 
10. 1 cm, 

12.48 cm. 
10.25 cm. 

10.3 cm. 


Skull Volume (L X B X H; not actual volume) 
Entire series (100 in- 
fants) 917-1563 c.c. 1275 c.c. 

Colored (61 infants)... 917-1531 c.c. 1277 c.c. 

White (39 infants) 1105-1503 c.c. 1273 c.c. 

Separation of Cranial Bones 
Future lambdoid suture 

Lateral view 1.5-10.0 mm . 

Occipital view 3.0-11.0 mm. 

Future coronal suture 

Lateral view 1.5 to 11.0mm. 

Future sagittal suture 
Occipital view 3.0 to 17 mm. 

Base Angle 
Angle between squa- 
mous portion of occip- 
ital below superior 
nuchal line and base 
of skull anterior to 

occipital squama .... 100-125 ° 112° 

four weeks premature, weighing 5 pounds 1 
ounce at birth, had a skull volume of 1,366 
C.C., while a large full-term infant, weigh- 
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Fig. 2. Postero-anterior view of skull of newborn, maxillary sinus position, t 

A. 1. Frontal. 2. Zygoma. 3. Arch of zygoma. 4. Sphenoid, body. 5. Sphenoid, greater 
(posterolateral orbital wall). 6. Temporal, squamous portion. 7. Temporal, petrous portion. 8. Msf- 
9. Nasal. 10. Nasal septum. 11. Parietal. 12. Mandible. 13. Occipital, squamous portion. !■ 
Occipital, basilar portion. 15. Occipital, right lateral portion. 16. Foramen magnum. 

B. 1. Metopic suture. 2. Zygomatico-frontal suture. 3. Zygoraatico-maxillary suture. 4. 
parietal suture. 5. Squamo-sphenoidal suture. 6. Lambdoid suture. 7. Coronal suture. 8. k‘- 
mandibular suture. 9. Spheno-occipital suture. 10. Anterolateral fontanelle. 11. Infra-orbital torasX 
12. Foramen ovale. 13. Mastoid antrum. 14. Fenestra vestibuli. 15. Porus acusticus intemus. 


takes the greatest breadth of the skull to 
be in the bitemporal diameter. In this 
group, the greatest breadth was found to 
be in the biparietal diameter, and measure- 
ments of the skull were made accordingly. 
Multiplication of the length, height, and 
breadth gives a figure which may be taken 
to represent roughly the skull volume. 
This, of course, is not the true skull volume, 
but, as will be seen, the figure obtained is 
satisfactory for comparison with the birth 
weight. 

Anteroposterior diameters of the sella 
turcica varied between 4.0 and 6.5 mm., 
the average figure being 5.2. In depth, 
the range was between 1.5 and 3.5 mm., 
with an average of 2.5. Considerable 
variation was noted in the occipitofrontal 
diameter, the breadth, and the vertical 


ht of the skull in different inkni- 
average vertical height was 10.18*® ; 
average occipitofrontal diameter, 3-' ; 
, and the average breadth, 10.2 
average figure for the approxiffls** = 
1 volume, as determined above, ; 
5 c.c. As will be noted in Table ; 
e is only a slight difference in ■ 
•age figures for the colored and fot i 
te babies. i 

elatio7t of Size of Infant Skull to ’ 
ght: It seems to be a fairly ; 

ff that the size of the fetal s 'a 
rmined by cephalopelvimetnc s - 

be used as an indicator of the o\ < 

[ size. The present investigation 
opportunity for determining , 

cy of this beUef. The 
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found in tlie mesoceplialic skull, above 80 
■ . the brachycephalic, and below 70 in tlie 
. adolicliocephaUc. 

: It is interesting to note that the only 
infant in this series witli a dolichocephalic 
head (see Table VI) was born by cesarean 
section, with no preceding maternal labor. 
The large number of brachycephalic skulls 
in this group of cases — 53 — ^is probably 
Misleading. Obviously the forces of labor 
’would tend to diange the configuration of 
’the skull at birth, and the abnormal shape 
been after a long molding process tends to 
disappear after the first few days of post- 
hatal life. On the other hand, the highest 
linear indices were not seen in those cases 
Hn which maternal labor was longest. 

i ^Vhen, however, one considers the large 
umber of colored babies in this group, it 
Jems more than ever evident that molding 
nust account for much of the brachyceph- 
dy seen here, von Torok (8) designated 
;i^v'c-he Negroes, among others, as a manifestly 
0 . dolichocephalic race. Schuller (7) says 
j ;±at we do not know why certain races are 
..•r>“dolichocephalic and others brachycephalic, 
out that the fact has been mentioned that 
every race, with the progress of culture, 
oiulias the tendency to become brachy- 


t- 


•■^cephalic. 


Miscellaneous Findings: In Table VII 
there are grouped miscellaneous observa- 
- ,;j.tions noted on examination of the infant 
skull roentgenograms in this series. Several 
‘l,-.of these findings are deserving of brief 
comment. 

A persistent anomalous bone (the pos- 
'^terior interparietal or Inca bone) in the 
J()adult is not a common finding, but in 18 
;of these infants there were definite pos- 
■ terior fontanelle or anomalous occipital 
^centers of ossification. Some were quite 
.. .large. One in particular was striking in 
(jiappearance, the impression given 'beiag 
My: that of a bone fragment broken sharply 
^ ji. off the adjacent occipital. 

Pancoast, Pendergrass, and Schaeffer 
. (6) state that ; “In infants the bones of the 
i skull present roentgenographically a rela- 
tively homogeneous appearance, which is 
#(.in sharp contrast to the irregular areas of 



Fig. 4, C. Base view of skull of newborn. 

1. Carotid canal. 2. Internal carotid foramen. 
3. External carotid foramen. 4. Tympanic ring and 
external auditory meatus. 5. Ossicles. 6. Cochlea. 
7. Fenestra vestibuli. 8. Facial canal, 9. Stylo- 
mastoid foramen, 10. Mastoid antrum. 11. Porus 
acusticus intemus. 12. Foramen ovale. 


Table VII; Miscellaneous Findings on Examina- 
tion OF THE Newborn Skull 

Incidence 
(100 Infants) 


Posterior fontanelle bones 15 

Anterolateral fontanelle bones 10 

Sutural bones 51 

Separate occipital centers of ossification 3 

Vascular markings in frontal 44 

Convolutional (?) markings in parietal. . 26 

Markings due to folds of scalp 33 

Radiating striate markings of parietal ... 3 

(Due to manner in which bone is laid 
down?) 

Cleft in posterior half of parietals 1 

(Residual embryonal cleft) 

Parieto-occipital flattening 23 

(Due to molding in labor, or to resting 
on hard bony surface of maternal 
pelvis?) 

Upward displacement of squama occipi- 
talis \ 5 

Upward bulge of parietal bones 10 

Apparent ethmoidal cells 12 

Deviation of nasal septum from mid-line 11 


rarefaction and increased density seen in 
the adult skull. . . . The bones of the in- 
fant skull do not contain so much inorganic 
material as adult bones, and, also, lack a 
diploic structure. Furthermore, the vari- 
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:The lateral wall of the antrum is studded 
iwitli minute cells which enlarge as tlie mas- 
itoid process grows. 

. Although roentgen examinations in the 
maxillary sinus position were made in all 
of these infants, detailed study failed to 
show any conclusive evidence of maxillary 
sinuses on the films. On the other hand, 
in 12 infants small radiolucent shadows 
were seen medial to the orbital shadows 
which were believed to be due to small 
aerated ethmoid cells. No evidence of 
frontal or sphenoid sinuses could be seen. 
In all of the infants in whom the mastoids 
.were examined, a well developed mastoid 


SUMMARY 

Roentgen examinations of the skull were 
made in a group of 100 healthy newborn 
infants. Postero-anterior, lateral, occip- 
ital, mento-vertical, and maxillary sinus 
positions were used in all cases, and a suf- 
ficient number of studies of the lateral 
mastoid region was made to obtain fa- 
miliarity with the appearance of thispart of 
the skull. The technical factors used in 
the examinations have been listed . 

The embryological development of the 
skull is reviewed briefly. 

Measurements of the sella turcica, of the 



Fig. 6. Lateral mastoid view of skull of newborn. 

1. Tyinpanic ring. 2. Mastoid antrum. 3. Tegmen tympani. 4. Forus 
■ acusticus intemus. 5. Internal carotid foramen. 6. Superior semicircular 
canal. 7. Sella turcica. 


antrum was found. An interesting finding 
in connection with the upper air passages 
was some deviation of the nasal septum 
■from the mid-Une in 11 cases. 

A detailed survey of the roentgenograms 
made in the various positions previously 
described and concomitant study of the 
skull of a newborn infant permitted identi- 
fication of many structures which had been 
hitherto more or less unrelated parts of a 
puzzle. In the hope that mapping of these 
various parts may be of interest and of 
; some assistance in infant skull interpreta- 
: tion, several roentgenograms are presented, 
the various recognizable areas being indi- 
: cated by numbers with accompanying 
; legends. 


various skuU diameters, of the degree of 
separation of the cranial bones, and of the 
angle between the squamous portion of the 
occipital below the superior nuchal fine 
and the base of the skull anterior to the 
occipit al squama were made. 

Average diameters in millimeters for the 
sella turcica were; anteroposterior, 5.2; 
depth, 2.5. Average skull diameters in 
centimeters were: anteroposterior, 12.5; 
vertical height, 10.18; breadth, 10.2. 

Determination of the linear index as 
described by SchuUer revealed a prepon- 
derance of brachycephalic skulls in this 
group, presumably due in part to molding 
of the head during labor. 

No direct relation could be found be- 
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Fig. 5. Lateral view of skull of newborn. 

A. 1. Sella turcica. 2. Tympanic ring. 3. Mastoid antrum. 4. Pinna of ear. 5. Fsdttd ' 
Frontal. 7. Sphenoid. 8. Temporal, squamous portion. 9. Occipital. 10. Mandible with teet!!. • 
Maxilla with teeth. 12. Nasal bone. 

B. 13. Junction of squamous and lateral portions of occipital. 14, Remnant of fissure between bass!'*^' 
interparietal portions of occipital squama. 15. Lambdoid suture. 16. Coronal suture. 17. Sjuc’- 
suture. 18. Fronto-ethmoidal suture. 19. Anterior fontanelle. 20. Posterior fontanelle. 21. 
lateral fontanelle. 22, Posterolateral fontanelle. 


ous vessel grooves and ridges, commonly 
seen in the adult, are not sufficiently well 
marked during infancy to show in the 
roentgenogram . ’ ’ 

While vascular markings could not be 
distinguished in the parietal bones in any 
of the babies studied in this investigation, 
yet in 44 of the group there were distinct 
vascular shadows in the frontal bones. 
The presence of convolutional impressions 
is a debatable point. Areas of lessened 
density which we believe represent con- 
volutional markings were seen in the pari- 
etal bones in 26 infants. It is conceded, 
however, that these shadows may be due to 
variations in bone thickness intrinsic in 
the way in which bone is laid down in 
membrane. 

Some degree of parieto-occipital flat- 
tening was seen in 23 babies. As stated 
previously, Mueller (7) believes that varia- 
tion in skull shape may be brought about 
through long continued resting of the fetal 
head upon the pelvic inlet in cases in which 
the amniotic fluid is scanty. He admits, 


however, the effect of the forces of labor- 
further shaping the skull. Upward ^ 
placement of the basal portion of 
squama occipitalis, seen in 5 cases, mif 
be due to a combination of these factfS 
On the other hand, an appearance as ^ 
upward bulging in the parietal area, 
in 10 infants, is probably due entirelv' 
fetal head molding during labor. 

Development of the nasal accessoi} - 
nuses in the infant and young child 
cussed by Camp (2), Tremble (9)> 
Wasson (11). Tremble (9) also descn^- 
the process of pneumatization of 
poral bone. The ethmoid and map ^ 
sinuses and the sphenoid sinuses ro 
presphenoid area are partially ' 

at birth, but the time at which : 

become aerated is uncertain. : 

(10) says that the mastoid 
practically always present at bid > , ; 

in cases in wlflch the externa 
and auricle are undeveloped.^ ■ 

Cheatle to the effect that this is n 
only cell to be seen at the time 



Mid-Line Anomalies of the Brain: 

Their Diagnosis by Pneumoencephalography' 


ARTHUR P. ECHTERNACHT, M.D./ and lOHN A. CAMPBELL, M.D.= 
Indianapolis, Ind. 


I N THE MID-LINE of the brain are situated 
two anatomical structures that may be 
involved by rare developmental anomalies. 
They are the septum pellucidiun and the 
corpus callosum. 

. From August 1942 to August 1944, pneu- 
■moencephalograms or ventriculograms 
...were made on 96 patients of the Indiana 
■ University Medical Center. In 6 cases 
.^congenital cysts of the septum pellucidiun 
were demonstrated and in 2 cases agenesis 
^of the corpus callosum was found. A re- 
view of the available literature has re- 
-ivealed 15 cases of the former anomaly 
f^'and 18 of the latter that were diagnosed by 
' ' encephalography. 

‘ Rarity as a quality of any abnormal con- 
' dition has and always will incite the in- 
terest of the physician. It is such a stimu- 
r.'lus that has prompted our presentation 
of this paper. The anomalies described 
will be presented separately for clarity. 

CYSTS OF THE SEPTUM PELLUCIDUM 

Practically all anatomy books describe 
the cavum septi pellucidi and cavum ver- 
gae. The former is better known as the 
fifth ventricle and the cavum vergae has 
been called the sixth ventricle. The cavum 
septi pellucidi has been known at least 
since the time of Sylvius. The cavum 
vergae is named for Andrea Verga, who 
described it in 1851. However, according 
to Dandy (1), Ferrario was the first to 
publish his observations of this structure. 
These cavities are obviously not a portion 
of the ventricular system. They have a 
different embryonic derivation, are not 
lined by ependyma, and only under ab- 


normal conditions do they communicate 
with the ventricles. 

The septum pellucidum is a thin, some- 
what triangular, two-leaved membrane, 
which separates in a vertical plane por- 
tions of the two lateral ventricles. It is 
found within the confines of the corpus 
callosum. The two cavities which we are 
now discussing are not independent. When 
both are present, they usually communi- 
cate and, from the developmental stand- 
point, the cavum vergae is simply the 
posterior portion of the cavum septi pel- 
lucidi. 

The cavum septi pellucidi has the follow- 
ing boundaries : anteriorly, the genu of the 
corpus callosum; superiorly, the body of 
the corpus caUosiun; posteriorly, the an- 
terior hmb and the pillars of the fomix; 
inferiorly, the rostrum of the corpus cal- 
losum and the anterior commissure; later- 
ally, the leaves of the septum pellucidum. 

The cavum vergae is bounded as follows : 
anteriorly, by the anterior limb of the for- 
nix; superiorly, by the body of the corpus 
callosum; posteriorly, by the splenium of 
the corpus callosum; inferiorly, by the 
psalterium and hippocampal commissure, 
the fibers of which bridge the space between 
the diverging posterior pillars of the fornix ; 
laterally, by the leaves of the septum pel- 
lucidmn. 

There are two theories as to the origin 
of these cavities. One, supported by 
Thompson (2), holds that the rapid widen- 
ing of the lamina terminahs during the 
third month of fetal development causes 
an internal tension with the resultant for- 


mation of a cavity within its substance. 

’ Including ventriculography. 

- Radiologist, Indiana University Medical Center. 

’ Assistant Radiologist, Indiana University Medical Center 

soSi; 
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According to the other theory, the cavity 
is a part of the interhemispheric fissure 
whose lateral boundaries are the medial as- 
pects of the cerebral vesicles ventral to the 
caudally extending corpus callosum. 
Corning (3) supports this theory. He 
believes that the cavity reaches back to 
the splenium in the seventh fetal month 
and that from the eighth to the ninth fetal 
month the caudal end of the cavity is 
gradually obliterated by the union of the 
floor with the corpus callosum. He con- 
tends that this explains the much higher 
frequency of a patent cavum septi pellucidi 
without a cavum vergae. 

Wolf and Bamford (4) also favor the 
latter theory. They call attention to the 
constancy with which the structure of the 
cavum septi pellucidi is produced and find 
it difficult to imagine a varying tension 
within the lamina terminalis producing 
such a uniform result. 

There has been much debate as to 
whether the communications that some- 
times exist between these cavities and the 
lateral or third ventricles are normal or 
artificial. Dandy, among others, believed 
them to be artificial because their borders 
are ragged and shreds of tissue can be seen 
hanging from the sides of the orifices, and 
they are inconstant in position, size, and 
number. It would appear that, if these 
openings were normal, they would exist in 
all cysts of the cavum septi pellucidi or 
cavum vergae. 

There has been no satisfactory explana- 
tion given for the source of the fluid that 
forms in these cavities. 

Dandy, and Van Wagenen and Aird (5) 
have described three types of dilatation of 
the cavtnn septi pellucidi and the cavum 
vergae : 

1. Non-communicating type, in which 

the walls of the cavity are intact. 

2. Communicating type, in which an 

opening or openings exist between 
the cavity and the lateral or third 
ventricles, caused by rupture when 
the intracystic tension becomes 
too great. 


3, Acquired or secondary type, as a 
part of a later developing internal 
hydrocephalus. 

The non-communicating types are k 
clinical significance because they may ob- 
struct the interventricular foramina, 
resultant increased intracranial pressim 
and associated signs and symptoms. Their 
diagnosis, however, depends upon en- 
cephalography or ventriculography. 

Meyer (6), in 1930, was the first to re- 
port the diagnosis of a non-coramunicatii; 
cyst of the septum peUucidum by encepha- 
lography. Dandy, in 1931, first descriy 
a case diagnosed by ventriculographj 
Dyke (7) stated that this type of anomaly 
is extremely rare. He found only one wt'i 
established case in 5,000 encephalograiBi 

The communicating type of cyst may 
not produce clinical symptoms. In mo-'* 
cases, however, convulsive seizures occur, 
and it should be noted that few patiey 
have encephalographic studies without 
some evidence of intracranial disturbancs. 

Pendergrass and Hodes (8) were theh-T 
to give a detailed description of the m- 
cephalographic appearance of cysts of 
cavum septi pellucidi and cavum vergae 
The septum peUucidum can be seen oah 
in the anteroposterior or postero-anterior 
projection of the skull, following the sate- 
factory filling of the lateral ventricles 
a gas. It appears as a thin vertical dea- 
sity separating the lateral ventricles, 
normal width is 1. 5-3.0 mm. The slighted 
widening of the septum peUucidum show 
lead one to suspect a cyst of this structure- 
Pendergrass and Hodes emphasize t f 
importance of a careful search for sbg 
changes in the density of the air 
the ventricles close to the septum, rv 
might easily be overlooked. 

In the non-communicating t 3 rpe 
usually a dilatation of the 
system, particularly one or both u 
ventricles, due to obstruction 
both interventricular foramina and/of 
aqueduct of Sylvius. , |jy ; 

The lateral ventricles are separate , 
the mass of the cyst. The filling : 
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Fig. 1. Case 1: Widening of the septum pellucidum measuring 5 mm. in the sagittal view. Density (arrows) 
superimposed on the bodies and anterior horns of the lateral ventricles in the lateral projection. 


may be bilaterally symmetrical or more 
pronounced on one side than the other. 
The third ventricle may be depressed by 
the distended cyst. If calcified, the pineal 
gland may be seen to be displaced down- 
ward. 

In the lateral view, the non-communicat- 
ing cysts are seen as areas of increased 
density superimposed upon the bodies of 
the lateral ventricles. This shadow, if 
produced by a cyst of the cavum septi 
pellucidi, is comma-shaped, having its 
greatest diameter anteriorly and tapering 
to a blunt point posteriorly. If the cyst is 
of the cavum vergae, its shadow should be 
located more posteriorly than that of the 
cavum septi pellucidi and is oval or bean- 
shaped. When both cysts occur, they ap- 
pear in the lateral view as a somewhat 
hourglass-shaped area of density, the 
waist of the shadow being the point of con- 
nection of the two cysts. 

Cavum septi pellucidi of the communi- 
cating type appears in the sagittal projec- 
tions as an air-containing space separating 
the lateral ventricles. The two leaves of 
the septum pellucidum are clearly seen as 
linear densities separating the air of the 


cavity from that in the ventricles. The 
roof of the cavity is about at the level of 
the lateral ventricles at their medial as- 
pect. The floor of the cavity is usually on 
the same level as the floor of the bodies of 
the lateral ventricles. 

In the lateral view, the cavum septi 
pellucidi might easily escape detection if 
it were not seen in the sagittal projections, 
because of its superimposition on the an- 
terior horns and bodies of the lateral ven- 
tricles. It may easily be mistaken for a 
small amount of air in the opposite ven- 
tricle. It has a comma shape. The an- 
terior border does not extend as far forward 
as the anterior horns of the lateral ven- 
tricles. Its tapering posterior limit ap- 
proaches a point above the junction of the 
aqueduct of Sylvius and the third ventricle. 

A cavum vergae of the communicating 
type appears the same as the cavum septi 
pellucidi in the sagittal projections, except 
that it may be somewhat smaller and it ex- 
tends under the lateral ventricles with the 
curve of the fornix. In the lateral projec- 
tion it is seen as a radiolucent area, oval 
in shape, extending for 1-2 cm. in its 
longest diameter back from the usual pos- 
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Fig. 2. Case 2: Widening (6 mm.) of the septum pellucidum in the sagittal projection. Density (attos 
superimposed on the anterior horns and anterior portions of the lateral ventricles in the lateral view. 


terior limit of the cavura septi pellucidi. 
When both cavities are present, the radio- 
lucent area is roughly hourglass in shape. 

Congenital cysts of the septum pellu- 
cidum of the communicating type are 
easily diagnosed if satisfactory films are 
obtained and studied carefully. They 
may be mistaken for the third ventricle 
due to superimposition. Cysts of the non- 
communicating type, however, may be 
simulated by a variety of lesions, some of 
which deserve mention. They are (1) 
solid tumors of the septum pellucidum, (2) 
lesions of the corpus callosum, (3) tumors 
of the lateral ventricles arising from the 
medial wall, (4) mid-line lesions in the 
frontal region, (5) third ventricle lesions, 
(6) pinealomas, and (7) meningiomas of 
the olfactory groove. 

Case Reports 

Case 1: B. F., a four-and-a-half-year-old white 
girl, was admitted to the hospital on Aug. 28, 1942, 
because of convulsions, loss of weight, and a peculiar 
gait. The first convulsion occurred in June 1941 
and was reported to have lasted for over an hour. 
According to the description, the attack was a 
typical grand mal seizure. There had been seven 
such attacks since the initial one. 

Physical examination was essentially negative ex- 


cept for the fact that the child walked with a# 
inversion of the right foot and some footdropw' 
also noted on that side. Blood, urincj and spi®-' 
fluid examinations were negative. Encephalogram 
made on Sept. 14, 1942, were reported as noma* 
The patient was discharged to the Cerebral Pa!? 
Clinic as an epileptic and cerebral spastic. 

Psychometric tests on May 24, 1944, showed as 
average range of intelligence with a mental age !*' 
tween five and eight years and an I.Q. of 90. 
patient continues to require maintenance doses t> 
sedative drugs for convulsive seizures. 

Comment: This case was not recognizf*^ 
until the films were surveyed in preparation 
of this paper. A widening of the septu® 
pellucidum, which measures 5 mm-j J- 
readily seen. We believe that the deDsit) 
identified by the arrows anteriorly in 
lateral view localizes this as a cyst of t ^ 
cavum septi pellucidi (Fig. 1). 

Case 2 : J. J. J., a four-year-old white male, 
admitted to the hospital on Jan. 20, 1943. he 
always had difficulty in walking. He had been 
in the Orthopedic Clinic in 1940, at which i® 
was referred to the Spastic Clinic for 
and exercises. He was also seen in the Neuro o 
Clinic, and hydrocephalus was suspected. ; 

Physical examination showed the drcuw , 
of the head to be 57 cm. The patellar an . 
jerks were hyperactive. The patient > 

steadily on the toes, with both feet in ec)ui 
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Fig 3 Case 3 ; Dense filling defects with convex lateral borders in the bodies of the lateral venti icies, appar- 
ently arising from their medial walls seen in the sagittal projection. Comma-shaped density (arrows) super- 
mposed upon the bodies and posterior portions of the anterior horns of the lateral ventricles and lack of filling 
Df the aqueduct and fourth ventricle in the lateral view. 


tion. All laboratory tests were negative. En- 
cephalograms made on Jan. 25, 1943, were reported 
as normal. 

The patient was discharged on Jan. 28, 1943, to be 
followed in the outpatient clinic. The diagnosis on 
discharge was cerebral spastic paralysis. 

Comment: This case was also missed un- 
til a review of the films in preparation for 
this paper revealed widening of the septum 
pellucidum, evidence of a non-communicat- 
ing cyst of the cavum septi pellucidi (Fig. 
2 ). 

Case 3; A. L., a 29-year'Old white male, was 
admitted to the hospital on May 1, 1943, complain- 
ing of severe headaches and poor vision. For the 
past three months he had had numerous attacks of 
vomiting, severe headache, usually frontal, dizziness, 
failing vision, fainting spells, and an occasional con- 
vulsion. 

On admission, the physical examination showed 
swelling of the optic nerve heads of 5 diopters. 
Ventriculography on May 13, 1943, revealed a dense 
filling defect in the medial walls of both lateral ven- 
tricles, with widening of the shadow of the septum 
pellucidum (Fig. 3). There was also a rounded 
filling defect in the floor of the third ventricle. The 
third and lateral ventricles were dilated. The 
fourth ventricle was not visualized. The diagnosis 
was tumor of the midbrain with obstruction of the 
aqueduct of Sylvius and internal hydrocephalus. 
Repeat ventriculograms made on Jrme 14, with the 


patient erect, revealed a large commimicating cyst 
of the caxmm septi pellucidi and cavum vergae 
(Figs. 4 and 5). 

The patient’s condition failed to improve; he 
became comatose and died on June 23, 1943. 

Autopsy: Examination of the brain after fixation 
in formaldehyde showed the superior portion of the 
midbrain replaced by a fairly sharply outlined, 
somewhat spongy, disk-shaped mass measuring 
approximately 25 mm. in the vertical diameter and 
lO mm. in the horizontal. The mass pushed supe- 
riorly and posteriorly to compress the aqueduct, thus 
leading to dilatation of the lateral and third ven- 
tricles. In addition, there was a large cyst-like 
structure lying in the mid-line, above the third 
ventricle. This cavity represented a posterior ex- 
tension of the cavum septi pellucidi and extended to 
the posterior commissure of the corpus callosum or 
splenium. It measured 65 mm. in length, 12 mm. 
in the vertical diameter at the posterior limit, and 25 
mm. in the anterior portion. The lateral walls 
were stretched and thin. There was a defect, pre- 
sumably due to puncture by the ventricular trocar, 
in each lateral wall (Fig. 6). 

Comment: The non-communicating cyst 
of the cavum septi pellucidi and cavum 
vergae were overlooked in the first ven- 
triculograms until the second examination, 
at which time the walls were apparently 
ruptured by the trocar. In the sagittal 
view of the second examination (Fig. 4J 
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Fig. 5. Case 3: Same findings as ia Fig. 4. Xote ia tiie sagittal vievrhovr the cavumvergaeeste:^-' 
lateral ventricles vrith the curve of the forais:. Hydrocephalus of the lateral and third veatnrs-- 


the caYum. rergae is seen flaring out later- 
ally beneath the lateral ventricles vrith the 
curve of the fornix. Ti'e believe that this 
finding is an aid in differentiating between 
a cv'st of the catnun rergae and of the 
cavum septipeUuddi. 


Case 4: T. T./ a two-vear-old rriiite 
admitted to the hospital on Dec. 13^. ^ 

a hydrocephalus, noticed shortly after 
abnormal iveafcness of the loiver limbs. - 


* We vrish to acfcaovrledge the coartSST®' 

L. Glass, irfio has landly permitted us to u;.- 
case. 
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I Fig 6 Case 3’ Autopsy specimen. Note wide separation of the leaves of the septum pellucidum in the 
"coronal section The medial view reveals the tumor in the midbrain compressing the aqueduct of Sylvius and 
. the defect in the right leaf of the septum pellucidum. presumably produced by the ventricular trocar. 



Fig. 7. Cased: Communicating cyst of the cavum septi pellucidi clearly seen in both views. Hydrocephalus 
especially marked in posterior portions of the lateral ventricles. 


cal examination was essentially negative. Blood, 
urine, and spinal fluid findings were normal. An 
encephalographic examination was attempted on 
Dec. 14, but the ventricles were not demonstrated. 
Ventriculograms made on Dec. 20 revealed a com- 
municating cyst of the cavum septi pellucidi and 
internal hydrocephalus (Fig. 7). The patient was 
discharged improved on Dec. 24. Dr. Glass reports 
that she has been obsen^ed in his office since and has 
continued to show signs of improvement. 


Comment: This may represent another 
case of a non-communicating cyst made 
communicating by the introduction of a 
ventricular trocar through its wall. 

Case 5: J. J. M., a white male infant of two 
months, was admitted on April 22, 1944, having had 
several convulsions daily for three days prior to ad- 
mission. He had been a premature baby, weighing: 
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Fig. 8. Case 5: Communicating cyst of the cavura vergae (arrows) and non-communicating cyst of the cans 

septi pellucidi (widened septum in the sagittal view). 


4 potmds 13 ounces at birth. On admission he 
weighed 8 pounds. The physical examination was 
essentially negative. A Mazzini test of the mother’s 
blood was negative. Blood, urine, and spinal fluid 
findings were normal. Encephalograms made on 
April 28 revealed a communicating cyst of the cavum 
vergae, and a non-communicating cyst of the cavum 
septi pellucidi (Fig. 8). 

The convulsions decreased in frequency, and the 
child was discharged on May 6, 1944, with a mainte- 
nance dose of 1/2 gr. phenobarbital t.i.d. When 
seen on July 25, 1944, in the outpatient clinic, he had 
had no convulsions, was eating well and gaining 
weight, and objectively there were no abnormalities. 

Comment: There was no definite ex- 
planation for the admission complaints in 
this case. Convulsive seizures are not 
uncommon, however, in the presence of 
these anomalies. These complaints have 
been reported as improving or disappear- 
ing following encephalography. 

Case 6; D. J. A., a white female infant aged 
eight months, was admitted to the hospital on July 
21, 1944, because of comnilsions, emotional insta- 
bility, and bowel and urinaiy'^ incontinence of three 
weeks’ duration. 

Physical examination was essentially negative. 
Laboratory studies w'ere non-informing. Enceph- 
alograms made on Aug. 17, 1944, revealed a mod- 
erate dilatation of the ventricular system. A 
communicating cyst of the cavum vergae was 
demonstrated. There was some coarsening of the 
subarachnoid pathways, suggesting the possibility 
of cerebral hypoplasia (Fig. 9). 


The patient continued to have convulsions ad 
was placed on a maintenance dose of phenobarfe' 
with a reduction in the number of seizures. 2-' 
was discharged on Aug. 18, 1944, to be followed fc 
the outpatient clinic. j 

AGENESIS OF THE CORPUS CALLOSUM 

As stated at the begiiming of this 
the other mid-hne anomaly which we 
to discuss is agenesis of the corpus cal- 
losum. 

Prior to the introduction of encephalof 
raphy by Dandy in 1919, the diagnosis f- 
agenesis of the corpus cahosum was <ie 
pendent upon its accidental discover)’ 
autopsy, since a definite clinical syndronij 
has never been estabhshed. It was fl®- 
until 1934, however, that this anomaly 
recognized in a living patient by 
alography and was reported by Daw®' 
and Dyke (9). The first of three cases 
ported by these authors was interprete 
revealing a communicating cyst of 
cavum septi pellucidi. It was , 
autopsy, following a craniotoffly> . 

complete agenesis of the corpus caljos 
was recognized. Guttmann (10) fan^ 
recognize the characteristic chang^ 
encephalograms in one case wD • 

later discovered at autopsy. Had e , 
so, his would have been the first case 
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fig. 9. Case 6; Communicating cyst of the cavum vergae (arrows). Dilatation of subarachnoid pathways. 
Note extension of the cavum vergae beneath the lateral ventricles (arrows) in the sagittal view. 


losed during Hfe. Hyndman and Pen- 
ield (11) reported 5 cases. The first of 
these was discovered at operation after a 
diagnosis of cyst of the cavum septi pellu- 
cidi had been made. 

The corpus callosum develops between 
the third and fifth month of fetal life. 
Retzius (12) has shown it to be an out- 
growth of the lamina terminalis. Any 
arrested development of the corpus cal- 
losiun is usually associated with faulty 
development of contiguous structures. 
Apparently the extent of the abnormality 
depends upon the time of embryonic ar- 
rest. Abnormalities may vary from a 
small defect in the splenium to complete 
absence of the corpus callosum, septum 
pellucidum, lyra of the fomices, and an- 
terior commissmre. 

Bruce (13) has named the following sub- 
divisions that may be used to determine 
the stage in the embryonic process at which 
arrested development has occurred: 

First three weeks: Complete absence of 
the corpus callosum, when hemispheres 


and ventricular system are a single undi- 
vided unit. 

Fourth through the twelfth week: Absence 
of the corpus callosum and anterior com- 
missure, but perfect division of the cerebral 
hemispheres by the longitudinal fissure. 

During the fourth month: Presence of 
the anterior commissure and genu of the 
corpus callosum. 

Lesser degrees of agenesis of the corpus 
callosum vary directly in proportion to the 
lateness of onset of arrested development. 

Before the formation of the corpus cal- 
losum, radially arranged, shallow sulci are 
often visible on the mesial aspects of the 
embryonic cerebral hemispheres. Retzius 
and other workers believe these sulci to be 
transitory structures. Davidoff and Dyke 
suggested that the radially arranged con- 
volutions and sulci on the medial aspects 
of the brain in cases of agenesis of the cor- 
pus callosum represent an anomalous pres- 
ervation of those structures occurring 
prior to the third month of fetal life, before 
the corpus callosum is formed. They 
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Fig. 10. Case 1: Complete agenesis of the corpus callosum. Separation of the lateral ventricles, pointiajs 
their dorsal margins, concavity of their medial borders, and marked dilatation and elevation of the third ven!r& ; 
in the sagittal view. A dilated interventricular foramen (single arrow) and radially arranged sulci (doublcanot' J 
extending through the zone of the corpus callosum, are seen in the lateral view. ; 


base their opinion upon the fact that the 
preservation of these sulci in cases of com- 
plete agenesis can be demonstrated in the 
living, while in partial agenesis these 
radiations are found to be absent only 
dorsal to the partially formed corpus cal- 
losum and are seen to be retained where the 
latter structure has failed to develop. 

Davidoff and Dyke concisely enumer- 
ate the characteristic encephalographic 
changes that are evidence of agenes's of 
the corpus callosum. They are: (1) 
marked separation of the lateral ventricles ; 
(2) the angular dorsal margins of the lateral 
ventricles ; (3) the concave mesial borders 
of the lateral ventricles ; (4) the dilatation 
of the caudal portions of the lateral ven- 
tricles; (5) elongation of the interventricu- 
lar foramina; (6) dorsal extension and 
dilatation of the third ventricle; (7) radial 
arrangement of the mesial cerebral sulci 
around the roof of the third ventricle and 
extension of these sulci through the zone 
usually occupied by the corpus callosum. 

Bunts and Chaffee (14) state that no 
other cerebral lesion may be confused 
with this anomaly except possibly a com- 


municating cyst of the caviun septi i 

lucidi. ; 

Various other congenital defects suchs ' 
porencephaly, microcephaly, and fetal cob- , 
figuration of the cortex of the brain andfr ; 
fects not related to the central nen'OB! 
system may also exist in association 
agenesis of the corpus cahosum. Co®- , 

plete absence of this structure has been . 
found in about one-half the cases reported . 

Feeblemindedness and convulsive ; 

zures are the most common symptoms ; 

agenesis of the corpus callosum, ■ 

common are spastic paraplegia, athetov . 
movements, strabismus, and nystagm® 
movements of the eyes. None of these r 
pathognomonic of the anomaly. 


Case Reports 

Case 1 : J. H. R., a seven-month-old 

was admitted to the hospital ■ 


nfant, 

942, because of constipation, failure to ga® 




miiuu, ^ . pre-- 

ind feeding problem. All symptoms ha 
;nt since birth. Delivery had been norma . 
)atient could not sit at the time of adraissio . 
amily history was negative. _ , 

The child was markedly undernourished, P 
omewhat dehydrated. The other posi u 
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Fig. 11. Case 2; Partial agenesis of the corpus callosum. Separation of lateral ventricles, pointing of their 
lorsal margins, and elevation of the third ventricle all noted in the sagittal view. Findings inconclusive in lateral 
■iew. 


mdings were cervical lymphadenopathy and moder- 
•te abdominal distention. All laboratorj’^ examina- 
tions of the blood cells, serology, urine, and spinal 
luid were normal. 

, X-ray examination of the cervical spine showed 
’(pina bifida occulta of each segment. With the aid 
of a barium enema a moderate megacolon was 
.demonstrable. Encephalograms made on Aug. 5, 
1942, revealed a dilatation of the lateral and third 
ventricles and the interventricular foramina. The 
'lateral ventricles were separated, their dorsal mar- 
gins were angular, and their medial walls were 
Islightly concave. The third ventricle was markedly 
.■displaced dorsally between the lateral ventricles. 
The callosal sulcus was not visualized, and there was 
'evidence of radially arranged mesial cerebral sulci 
'around the roof of the third ventricle and extending 
Through the zone of the corpus callosum (Fig. 10). 

, The child gained weight during his hospital stay, 
.which w'as uneventful. He was discharged to the 
outpatient clinic on Aug. 15, 1942. He was re- 
'■ hospitalized from March 8 to March 16, 1943, for 
further study because of repeated convulsive sei- 
zures. 

Comment: We believe that this case pre- 
:'sents the findings of complete agenesis of 
' the corpus callosum. It is the only case 
; in our series with other demonstrable de- 
velopmental anomalies. 

? Case 2: J. L. D., a 14-year-old boy, was ad- 
mitted on Nov. 18, 1942, because of convulsions, loss 
" of memor}% and paralysis of the left side, of three 


months’ duration. Physical examination showed 
him to be a fairly well developed and well nourished 
patient. There was a loss of strength in the left 
hand; otherwise, the examination was non-inform- 
ing. All laboratory studies were essentially normal. 

Encephalograms made on Nov. 25. 1942, w'ere not 
entirely satisfactoiy^ due to incomplete filling of the 
ventricular system. There was erldence of separa- 
tion of the lateral ventricles and some elevation of 
the third ventricle was noted. No dilatation of the 
ventricular system was evident. It was suggested 
that a partial agenesis of the corpus callosum existed. 
Repeat studies were requested in the hope of more 
completely filling the ventricular system. These 
(Dec. 8, 1942) revealed essentially the same findings 
as those in the initial examination (Fig. 11). 

Comment: We believe this case presents 
the encephalographic findings of partial 
agenesis of the corpus callosum. 

DISCUSSION 

A review of the Hterature on congenital 
cysts of the septum pellucidum reveals re- 
ports of 15 cases that have been diagnosed 
by encephalography or ventriculography. 
Our own bring the total to 21. These are 
listed as to type, and the order of their ap- 
pearance in the literature, in Table I. 

The age incidence for this group varied 
from six weeks to fifty-two years. Eleven 
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Table I: Reported Cases of Cokgesttai, Cysts of the Septcii PELLEcrora Dl«o\-o=ed by 
Ekcephalograpkt' op. Ventpjculogpaphy 




Cavum Sep 

ti Pelluddi 

I Cavum Vergae 

Complete (tkik} 

Author 

1 

i 

1 

t 

Commtmi- 

catiug 

Xou- 

coummai- 

cating 

1 

Communi- 

cating 

Kan- i 
communi- 1 
eating i 

Communi- 

ITeyer (6) 

; 

) 

1 

1 


- 



Dandv (1) 





; 


Van V.'agenen 
Aird {5} 

and ; 

3 

1 

! 1 

t 

1 


Pendergrass 
Hodes (8) 

and ; 

3 


i 

1 ' , . ' 

i 

1 

1 

Tounis (17) 

: 


1 i 


! 


Berkrdtz (15) 

i 


1 i 




Leslie (16) 

t 


i 


1 1 


Ecbteraacht 

CaiapUell 

and j 

1 

j 

2 ! 
1 

2* 

1 

} 

I 

Total 21 


S 

5 1 

3 

1 i 

1 S 


* One of these (Case 5) vras associated Trith a non-communicating cyst of the ca-vnni sepd pelluddL 


cases said to occur in males vrere found in 
tlie available literature. Onl}* 2 are knotvn 
to have occurred in females. In our otvn 
series there vrere 3 males and 3 females. 

No definite statement can be made re- 
garding the iuddence of these cysts in 
normal persons as compared rrith the men- 
tally deranged- There is no reason to be- 
lieve that the nemological abnormalities 
sho-wn, in these cases are dependent upon 
the presence of the cavities. 

Only IS cases of agenesis of the corpus 
caUosum diagnosed by encephalography 
or ventriculography are reported. Om: 2 


T.ABLE II: Reported C.lses of Agetcesis of the 
C opjES Callosett Diagnosed by Eecephalographt 
OP. VE:rrRicrLOG?.APHr 


Author 

Complete 

Partial 

Xot 

Determined 

Gnrtmann CIO) 


.. 

1 

Davidon and Drke 

f9) 

1 

1 

1 

Hvndman and Pen- 

field fll) 

2 

3 


Foerster f24) 

1 



Kottgea (23) 

1 


. . 

Cass and Reeves (18) 



1 

Reeves (21) 



1 

Kunickiand Chorob- 

sM (19) 

1 



Gorran and l^Iasten 

(22) 

. . 


1 

Goldensoan el cl. (20) 


1 

, . 

Derbvshire and 

Evans (25) 

. . 

1 


Bunts and Chanee 

(14) 

1 

. . 

. - 

Echtemaciat and 

Campbell 

1 

1 


Total 20 

8 

7 

5 


cases make a total of 20. These casts r 
listed in the order of their appearacei: 
the literatme, and as to classification, i ; 
Table II. 

The age range in reported cases hfe: 
six months to twent}'-nine years. Tn 
age range in autopsy material is repots 
to be from birth to sevent}'-three 
There is no evidence of sex being a detS' 
mining factor. Of the 17 patients for vi' : 
the sex is given, 9 were males and S - 
males. Both of our patients were mals- 

COXCLUSIOXS 

1. Congenital cj'sts of the caTim??'- 
pelluddi and cavum vergae of the non-on- 
mimicating and communicating 
agenesis of the corpus callosum, - 
complete or partial, cannot be 
during life except by encephalograpB} - 
ventriculography. 

2. These mid-line anomalies oi 

brain should be considered as 
causes of obscure cases of epilepsy, 
mal mentality, and other neurological c - 
ditions. . 

3. I^Tien communicating cpts 

septum peHuddum are discovered w 
ittal projections and are not clearlv ^ 
in laterd views, the ca^nnn vergae ma} J 
differentiated from the cavum 
luddi bj' the way in which it ' 

its base beneath the lateral ventricl^- 

4. Six cases of congenital cysu. 
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Lesions of the Aqueduct of Sylvius^ 

HUGH M. WILSON, M.D., and WALTER G. LUTZ, M.D. 
New Haven, Conn. 


T he first case of congenital occlusion 
of the aqueduct of Sylvius was re- 
ported by Hilton in 1847. Pancoast, 
Pendergrass, and Schaeffer have stated in 
their classic work, “The Head and Neck 
in Roentgen Diagnosis,” that of all of the 
lesions revealed by ventriculography those 
obstructing the aqueduct are the most 
difficult to diagnose. Twining emphasized 
the danger of being misled by inadequate 
visuahzation of the aqueduct and fourth 
ventricle and discussed the hydrodynamics 
involved in filhng these structures with 
air. 

Complete replacement of cerebrospinal 
fluid with air is seldom possible by ven- 
tricular punctiure in the presence of a 
blocked ventricular system. The diffi- 
culties encountered, therefore, are largely 
technical and involve positional manipula- 
tion of the available air to establish the 
point of occlusion of the system. How- 
ever, there are also the possibihties of an 
incomplete block of the aqueduct and un- 
satisfactory visualization of an air-filled 
aqueduct due to superimposed structures 
that obscure it. The roentgenologist is so 
often called upon for aid in estabhshing the 
preoperative diagnosis by air studies of the 
ventricular system that it seems justifiable 
to discuss the difficulties encountered in 
this procedure. 

The roentgen diagnosis is dependent 
upon failme to visualize the aqueduct, to- 
gether with the positive findings of ob- 
structive hydrocephalus, namely; (1) sym- 
metrical dilatation of the lateral ventricles; 
(2) dilatation of the foramina of Monro; 
(3) dilatation of the third ventricle; (4) 
dilatation of the aqueduct rostral to the 
point of obstruction. These criteria may 
be estabhshed by conventional positioning 


in most cases in which an adequate replac 
ment of fluid by air is effected by ^ 
neurosurgeon. In some cases, however, ^ 
superimposed bony structures of the (S 
nium or air in dilated lateral ventricles ns 
obscure the region of the aqueduct, xidt 
sitating the use of body-section roentgen^ 
raphy. Mid-line lateral laminagramsir 
give clear visuahzation of the aqueda 
and third and fourth ventricles in sic 
cases. In all instances of failure to « 
uahze the aqueduct or fourth ventricle fc 
conventional roentgenography, we res® 
to laminagraphic sections in both laten 
and frontal projections. 

The use of heavy opaque media to dffi 
onstrate the point of obstruction, as recon 
mended by Ohvecrona, Lyshohn, Freeisn: 
and others, is not without risk and h 
not been regarded favorably by our neuro 
surgical colleagues. Ventricular injk 
tion of hpiodol has been used only once it 
our chnic for corroboration of the poinU'i 
occlusion of the aqueduct of Sylvius. 

Definite localization of the site of 
struction in obstructive hydrocephalus *■' 
of paramount importance. A surgical de- 
cision to explore the lesion above or beloi' 
the tentorium may rest largely upon tl>- 
ventriculographic findings. An erroneoc-- 
diagnosis, leading to ill-advised suboccip 
ital decompression and exploration of • 
posterior fossa, may prove disastrous m 
patient with a high aqueductal occlustcs^ 
Similarly, a supratentorial exploration^ 
accomplish httle for the patient ^ 
subtentorial posterior fossa lesion. A 
ative exploratory procedure in either 
may seriously jeopardize the chance 

^^r^a ’review of our ventriculograj 
studies in cases of obstructive hy 


1 From the Department of Radiology, Yale University School of Medicine. 
of the American Roentgen Ray Society and the Radiological Society of North America, Cnicag , 


1944. 
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ie 1 Infratentorial obstruction of aqueduct by posterior fossa tumor; verified medulloblastoma. Note de- 
creased angle (110°) as compared with the angle in Figure 2. 


lus, it was noted by one of us (W. G. L.) 
hat a rotation of the third ventricle on 
:s horizontal axis occurred in a number of 
.Tstances of subtentorial tumor. In order 
.o evaluate the significance of this finding, 
he restudied a group of cases of obstruc- 
ive hydrocephalus. A line was drawn 


Table I ; Obstruction of Aqueduct 


• Site 

Age 

Lesion 

Angle 

Supratentorial 



.< Case 1 

13 

Pinealoma 

140° 

Case 2 

11 

Pinealoma 

135° 

■■ Cases 

16 

Stenosis 

150° 

, Case 4 

19 

Stenosis 

165° 

■ Cases 

8 

Stenosis 

150° 

' nfratentorial 



: Case 6 

18 

Astrocytoma 

128° 

t Case? 

21 

Astrocytoma 

135° 

Case 8 

2 

Astrocytoma 

130° 

i Case 9 

1 

Medulloblastoma 

110° 

, Case 10 

3 

Ependymoma 

120° 

Case 11 

63 

Hemangioma 

140° 

Case 12 

16 

Spongioblastoma polare 

135° 

'Supratentorial and 



J Infratentorial 



^ Case 13 

51 

Metastatic melanoma 

140° 

Case 14 

63 

Reticulum-cell sarcoma 

133° 

Werage, Supratentorial Lesions 

. 144° 

Average, Infratentorial Lesions 

128° 

Average, Non-neoplastic Stenosis 

152° 


v 

ilong the base of the anterior fossa, i.e., 
jilong the lesser wings of the sphenoid. A 
isecond line was drawn from the anterior 
clinoid process to the suprapineal recess. 


The measured angle included between 
these lines was noted in two groups of 
cases, of proved supratentorial and infra- 
tentorial tumors, respectively, and in a. 
control group of normal pneumoencephalo- 
grams. It was found that the angle was 
usually 140 degrees in normal air studies; 
it was significantly decreased in cases of 
infratentorial tumors, and was usually 
increased in non-neoplastic obstruction 
of the aqueduct above the tentorium. 
Table I lists the angle measurements in a 
series of verified lesions producing ob- 
struction of the aqueduct. 

The usual classification of lesions result- 
ing in occlusion of the aqueduct is (a) 
neoplastic, (b) non-neoplastic. The neo- 
plastic lesions may be further subdivided 
depending upon their origin above or be- 
low the tentorium. Occasional instances 
of multiple tumors will be encountered, 
with both supratentorial and infratentorial 
foci. 

The material for this study consists of 
14 verified lesions in which a roentgen diag- 
nosis of aqueduct stenosis was made. 
Eleven cases of neoplastic stenosis and 3 
of non-neoplastic stenosis were encoun- 
tered, Seven infratentorial tumors and 2 
supratentorial tumors produced obstruc- 
tion of the aqueduct. Two examples of 
multiple neoplastic lesions were encoun- 
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Fig. 2. Supratentorial obstruction of aqueduct and defect of posterior portion of third ventricle due to a pe 
aloma. Angle of 135° is slightly decreased as a result of the intraluminal defect. 


tered, with foci of tumor both above and 
below the tentorium. 

The group of 7 infratentorial neoplastic 
lesions includes (a) 3 astrocytomas, (b) a 
medulloblastoma (Fig. 1), (c) an ependy- 
moma, {d) an hemangioma, (e) a spongio- 
blastoma polare. The clinical findings in 
all except one of these cases suggested a 
lesion of the posterior fossa. The ventric- 
ulographic studies showed characteristic 
signs of obstructive hydrocephalus. Two 
cases of supratentorial lesions were veri- 
fied pinealomas. The ventriculographic 
findings are illustrated in Figure 2. 

One of the two cases of multiple tumors 
was verified at autopsy as a reticulum-cell 
sarcoma involving the cerebrum, cere- 
bellum, and liver. The second case (Fig. 
3) was one of malignant melanoma with 
metastases in both lateral ventricles, third 
ventricle, aqueduct, and periventricular 
region of the fourth ventricle. None of the 
neoplastic lesions in this series is a primary 
tumor of periaqueductal tissue. Globus, 
Kuhlenbeck, and Weller state that ‘‘true 
blastomatous lesions arising from cellular 
elements of the walls of the aqueduct are 
rare.” Four such cases occurred in a 
series of 250 primary neuro-ectodermal 
neoplasms. Two of these were heman- 
giomata, one a pinealoma, and only one a 


definite neuroglioma that could be tracfi 
to the peri-aqueductal tissue. 

In our series the occlusion of the aqll^ 
duct was proved non-neoplastic in char- 
acter in 3 cases. Figure 4 illustrates iS 
ventriculographic findings. The present! 
of a wide angle between the suprapfflti 
recess and the plane of the lesser sphenoi' 
wings was the most helpful criterion oi 
served in the cases of non-neoplastic steBf> 
sis of the aqueduct, contrasting well ffiS 
the normal or decreased angle measiirr^ 
in cases of aqueduct occlusion seconisf}. 
to posterior fossa tumors. Further 
servations are necessary to establish ® 
validity of this criterion in different 
diagnosis. In contrast to pineaio# 
which usually obliterate the suprapiri^' 
recess and produce a filling defect in 
posterior wall of the third ventricle, simP-^ 
aqueduct stenosis results in ballooning 
of the recess and occasionally in 
herniation of the third ventricle, h s p 
be mentioned that angle measurefflP 
cannot be accurately made and won 
unreliable when the suprapineal u 
obliterated. The nature of the aqu£ 
occlusion, if the patent portion of \ 
duct is visualized, may also give 
differential aid, inasmuch as non-neop 
stenosis usually produces a tapen 



Fig. 3. Supratentorial obstruction of aqueduct by metastatic melanoma. Tumor was 
found in the third ventricle as well as below the tentorium in the fourth ventricle. Angle 
140°. 


Fig. 4. Supratentorial obstruction of aqueduct by non-neoplastic stenosis. Note wide 
angle (148°) and diverticulum of third ventricle above and posterior to narrowed iter. 
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crease in caliber over a rather long seg- 
ment of the aqueduct, rvhereas an abrupt 
ocdusion, with dilatation of the rostral 
end is more characteristically obsen*ed in 
stenosis due to tumors. This is probabh* 
the least reliable of the diagnostic features. 

The pathological changes in non-neo- 
plastic stenosis are the result of prolifera- 
tion of normal subepend}^^! glial tissue 
around the aqueduct. Stooker and Scarff 
described these changes in 12 of their 16 
reported cases. 

According to PennT'backer, the sub- 
epend\TnaI ghal cells, and especially their 
fibrillar elements, seem to proliferate and 
cause a true strictme of the aqueduct 
from without, or the proliferation may 
break through the epend3Tna to form 
tufts within the lumen, forming valve- 
like membranes. The lumen may be split 
up into a number of tiny channels, in- 
\-isible to the naked eye, and may then be 
compared to a swamp, through which 
cerebrospinal fluid seeps with considerable 
difficult}'. 

Two theories have been offered to ex- 
plain the findings in non-neoplastic steno- 
sis of the aqueduct: (a) developmental 
anomaly and (b) intra-uterine infection 
resulting in secondar}' proliferation of sub- 
ependATnal glia. Dandy believes the fetal 
epend}'ma may be injiued by intra-uterine 
toxic, traumatic, or inflammator}' processes 
with subsequent glial proliferation leading 
to stenosis. Sptller supports the theory* 
of a developmental anomaly and draws 
an analogy between the stenosis of the 
aqueduct and progressive narrowing of the 
central canal of the spinal cord. He be- 
lieves the aqueduct may undergo partial 
or complete closure br* early developmental 
error. He found closure of the central 
canal of the cord occmring between the 
ninth and seventeenth years. 

Parker and Kemohan have described a 
group of patients, ages 16, 17, and 19 
years, respectively, in whom no hint of the 
origin of the stenosis was emdent. There 
were no associated developmental anom- 
alies and no history- of any preceding 
inflammatory- process. These authors be- 


heved that it was necessary to assanieth' 
the changes in the aqueduct were duet:; 
process in adult life or to a process devd::- 
ing in an aheady partially stenosed avv 
duct, leading to complete ocdusioa. 

In search for a more satisfacton c 
planation, we are impressed by the vcdc 
Zimmerman ef al. on lesions of the ce'v 
nerr'ous system produced by vitairi:; 
deficiency*. Zimmerman found cku: 
identical with hemorrhagic pseudo-ers:: 
afitis of Tl'emicke in the brains of re 
sons who died with \-itamin B deficri* 
He found that this condition had a pri 
ular predilection for certain sites is e 
brain, such as the paraventricular rr 
matter of the third ventricle, the mam 
lary bodies, the peri-aqueductal rqi: 
the corpora quadrigemina, and the rep: 
beneath the ependynnal lining of the b: 
of the fourth ventricle. He was st’i • 
prove experimentally', on the pigeoi.:^' 
dog, and fox, that Wernicke’s ps-i 
encephalitis was definitely associated rr. 
chronic mtamin deficiency. The dfer." 
tion of the lesions in the experimental r; 
mal parallel those found in man. 
microscopic changes following subsfef 
of the acute hemorrhagic phase of tts y 
ease are those of gliosis and assodatea' 
creased vascularity-. These changes 
suggestive of those found in non-neoph-- 
ocdusion of the cerebral aqueduct 
The recent suggestion by- Hartlejy 
Burnett that the changes observd^ 
case of craniolacimia associated vaw.'. 
drocephalus may- be due to defidescy '-y 
factor during early- pregnancy-, resulted- 
defective development of portions k ^ 
fetal cranium, is interesting. These^- 
thors do not describe the autopsy 
in the brain. One would like 
whether the hydrocephalus wa^ 
ocdusion of the aqueduct. -n- 
In a personal communication, 

N. Greene has described his 

of hydrocephalus affecting 

per cent of the y-oung rabbits in ^ 

colony. One type of 

certain strains is obsen-ed at two 

age and leads to a high mortality . 
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■f the hereditary factors has shown con- 
iderable variation in genetic proportion 
f involvement in tlie progeny contrary to 
aendelian law. During the study, the 
irogeny of rabbits receiving added vita- 
iins in their food during pregnancy 
howed a marked decrease in incidence of 
ydrocephalus. Conversely, when the 
■regnant rabbits received food of inferior 
■ uality, witliout added vitamins, there was 
notable increase in hydrocephalus in the 
rogeny, amounting to almost 100 per cent, 
'"itamin A replacement in part of the 
olony, without other change in formula, 
educed the incidence to the normal regular 
gure. Although sections of tlie brains of 
ciese animals have so far failed to demon- 
irate obstruction of the ventricular system 
r evidence of gliosis, it would seem that a 
estudy of the problem might be indicated 
"a the light of the deficiency changes ob- 
jarved in human and animal glial tissue by 
hmmerman. 

c: In a recent case of craniolacunia associ- 
ated with meningocele and hydrocephalus, 
:he history of the patient’s mother was of 
:pecial interest. During her first preg- 
nancy, at twenty years of age, the mother 
r vas seriously iU with pernicious vomiting 
r)f pregnancy throughout the period of 
gestation. In the child of this pregnancy 
,i spina bifida was noted at birth, and a 
; progressive hydrocephalus developed, with 
death at fifteen months of age. The sec- 
ond, third, and fourth pregnancies were un- 
eventful except for moderate nausea and 
;>omiting during the first three months, 
■’md they terminated in deliveries of normal 
giving children. The fifth pregnancy was 
characterized by pernicious vomiting 
throughout the period of gestation and 
Terminated in delivery of a living child. 
‘This infant was found to have a lumbar 
'meningocele and craniolacunia, and pro- 
gressive hydrocephalus developed. Ven- 
Hriculographic and pneumoencephalo- 
^ graphic studies demonstrated symmetrical 
■ dilatation of the lateral ventricles and 
'dilatation of the third ventricle. The 
^aqueduct and fourth ventricle were not 
Infilled on repeated attempts following both 


ventricular and subarachnoid replacement 
of fluid with air. The evidence strongly 
favored obstruction of the aqueduct and 
foramina of Lnschka and Magendie. The 
patient’s head circumference increased 
from 34 to 47 cm. in five and one-half 
months. 

The present concepts of non-neoplastic 
aqueductal stenosis based upon (a) de- 
velopmental anomaly and (^) intra-uterine 
inflammatory lesion healing by gliosis may 
be correlated. An experimentally induced 
vitamin deficiency state has been shown to 
result in localized changes in the peri- 
aqueductal tissue. The observed findings 
in aqueduct stenosis suggest that they 
might result from a nutritional deficiency 
developing either during intra-uterine life 
or later. This hypothesis may also ex- 
plain the variable age at which such lesions 
produce s)Tnptoms. Until such a relation- 
ship can be proved, we will have to retain 
both of the present theories of patho- 
genesis. 

SUMMARY 

1. The difficulties in roentgen demon- 
stration of occlusion of the aqueduct are 
reviewed. 

2. The differential roentgen diagnosis 
of supratentorial and infratentorial lesions 
is discussed and a new roentgen sign is 
described. 

3. Eleven cases of neoplastic stenosis 
and three cases of non-neoplastic stenosis 
are reported. 

4. The theories of pathogenesis of non- 
neoplastic stenosis of the aqueduct are 
reviewed. The role of a nutritional de- 
ficiency as an etiological factor is discussed 
in the light of recent experimental evidence. 

Department of Radiology 

Yale University School of Medicine 

New Haven, Conn. 
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Observations on the Presence of Subdural Gas 

After Pneumoencephalography^ 


L. W. PAUL, M.D., and T. C. ERICKSON, M.D. 
Madison, Wis. 


r HE PRESENT study WES Undertaken to 
investigate tlie significance and mecha- 
ism of filling of the subdural space with 
as following pneumoencephalography, 
everal articles concerning this subject 
ave appeared in the literature and are well 
rwiewed by Von Storch and Buermann 
.0). No systematic study of roentgeno- 
•ams made twenty-four hours after en- 
;phalography has appeared, however, 
:cept for a reference by Penfield and Nor- 
oss (8). They found that 18 of 22 pa- 
snts with post-traumatic headaches, on 
horn second day roentgenograms were ob- 
ined following spinal insufflation, showed 
IS in the subdural space, while only 2 
it of 18 controls showed subdural gas. 
hese findings suggested that the demon- 
ration of subdural gas on twenty-four- 
3ur roentgenograms was almost pathog- 
Dmonic of post-traumatic headache. It 
lould be pointed out, however, that the 
ichnic employed in the two groups dif- 
tred. Our experience with subdural gas 
'as at variance with this conclusion and 
'e felt it necessary to make more extended 
bservations, particularly since we could 
nd no other information in the literature 
scept for a report of 4 cases by Von Storch 
nd Buermann and 2 by Pendergrass and 
[odes (7). 

METHOD 

For the purposes of this study a series 
f 78 consecutive pneumoencephalograms 
'as reviewed. No selection of cases was 
lade, the only requirement being that 
ach patient have had upright frontal and 
iteral roentgenograms made immediately 
fter the introduction of the gas and similar 
Dentgenograms twenty-foiu hours later. 


These were studied with reference to 
ventricular size (lateral ventricles), degree 
of filling of the subarachnoid spaces, the 
presence or absence of cerebral atrophy or 
other recognizable abnormality, and the 
presence or absence of gas in the subdural 
space, either under the tentorium or over 
the convexity of the brain. The present 
report will deal largely with this latter as- 
pect, i.e., the presence of subdural gas and 
its possible diagnostic significance. 

In addition to objective comparison of 
the size of the lateral ventricles in the two 
sets of films, a simple measurement was 
employed which was found useful in com- 
paring the variations that occurred. This 
consisted in measuring the diagonal dis- 
tance through portion three (9) (the central 
part of the body of the ventricle), as seen 
in the frontal projection, from the junction 
of the roof of the ventricle and the septum 
pellucidum to the height of the convexity 
of the lateral wall. This measurement was 
selected since it usually could be made 
even when the ventricular drainage had 
been incomplete and it gave a fairly satis- 
factory index of the degree of ventricular 
collapse, when such occurred. 

The amount of subdural gas, if present, 
was graded on the basis of 1 to 4. This 
included both subtentorial and convexity 
gas, since it can be demonstrated that, 
normally, free communication exists be- 
tween all parts of the subdural space, and 
gas that may be seen under the tentorium 
in one projection can, with posture, be 
shifted to various parts of the space. 

About half of the encephalograms were 
obtained by the single puncture and syr- 
inge method; for the others, the two- 
needle method, using a closed system, was 


Departments of Radiology and Surgery of the University of Wisconsin Medical School and the 
Hospital, Madisoy Wis. Presented at the Joint Meeting of the American Roentgen 
ay Society and the Radiological Society of North Amenca, Chicago, III., Sept. 24-29, 1944. ^ 
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Table I : Presence or Absence of Subdural Gas in Ijlmediate and TwENTy-FouR-HouR Roentgexog- 


Disease Category 


Immediate Films 

Twenty-Four-Hour FJ; 

Cases 

No Subdural 
Gas Cases 

Subdural 
Gas Cases 

No Subdural 
Gas Cases 

Subds 

GasC 

Post-traumatic 

14 (18%) 

8(29%) 

6 (12%) 

3 (13%) 

lip: 

Tumor or suspected tumor 

S (10%) 

2 (7%) 

6 (12%) 

2(8%) 

6(1! 

Cryptogenic epilepsy 

20 (26%) 

4 (14%) 

16 (32%) 

6 (25%) 

14(2-: 

Psychosis or psychoneurosis 

Other organic disease of central 
nervous system or diagnosis 

3 (4%) 

1 (4%) 

2 (4%) 

1 (4%) 

2(4! 

deferred 

24 (.31%) 

9 (32%) 

15 (30%) 

8(33%) 

16 P 

Congenital lesions 

9 02%) 

4(14%) 

5 (10%) 

4 (17%) 

sp 

Total 

78 (100%) 

28 (100%) 

50 (100%) 

24 (100%) 

51 (it 


employed. Air was the contrast medium 
in all cases. 


RESULTS 

The immediate and the twenty-four- 
hour roentgenograms have been studied 
in a total of 78 cases. Considering first 
the immediate encephalograms, it %vas 
found that 28, or 36 per cent, showed no 
recognizable subdural gas acciunulation, 
while the remainder (50 cases, or 64 per 
cent) showed subdural gas either under the 
tentorium or over the convexity of the 
hemispheres, or in both locations. An 
analysis of such subdiual filhng as seen in 
various disease states is given in Table I. 
Subdural filling was encountered in all of 
the common categories of disease of the 
central nervous system, and its incidence 
in these various conditions corresponds 
closely to the incidence of the disease in 
the entire series. 

An analysis of the presence or absence of 
subdural gas in the twenty-four-hour roent- 
genograms, also, is given in Table I. 
Twenty-four of the 78 cases showed no 
subdural gas on the second day while 54 
showed various degrees of subdural filling. 
Here again the percentage distribution of 
subdural filhng in the various diseases 
corresponds closely to their incidence. 
It seemed apparent at this stage of the 
study that the mere presence of subdural 
gas, as shown on the first- or second-da,y 
roentgenogram alone, was of no diagnostic 
significance. Regardless of the clinical 
diagnosis, it occurred in approximately 
64 per cent of the cases immediately after 


the insufflation of the gas, and in 69 
cent it could be demonstrated at 
twenty-four-hour period. Further sti 
of the details of filhng of the subdural sj 
then was carried out. 

In Table II a comparison is made of 
character of subdural gas accmnulatioB 
both the immediate and the twenty!! 
hour examination. The cases haveb 
classified according to the type of sublj 
filling, and the incidence of the van 
diseases for each type of filling is 
Five types of subdural filhng coull 
distinguished. The first type wasrej 
sented by a group of 16 cases in 
there was no subdiual gas either at tiei 
mediate examination or after twenty! 
hours. In a second group, there was 
subdural gas at the immediate examinat 
but variable amounts were present ad 
second-day examination. There 
cases in this group. In the third 
of 24 cases, subdural gas was presents 
immediate examination and also att\vea> 
four hours but had increased in 3®^ 
during the intervening period. ° 
group, of 8 cases, showed the . 
subdural gas on both days without 
in the amount. In the 
immediate examination showed su 
gas but this had decreased in 
had entirely disappeared at - 

day examination. There were 

this group. ^ibtentO'* 

In 48 cases (60 per cent) 

gas was present on the firs 
only S of these was there any gas 
the tentorium on the secon 
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Table II: Types of Subdural Filling in Various Disease Categories 


Disease Category 

No. of 
Cases 

Cases with No 
Subdural Gas 
Either Day 

Cases wdth 
Subdural Gas 
Both Days; 
No Change 
in Amount 

Cases with 
Subdural Gas 
Both Days; 
Increased 
Second Day 

Cases with 
Subdural Gas 
First Day; 
Decreased 
or Absent 
Second Day 

Cases with 
No Subdural 
Gas First 
Day; Sub- 
dural Gas 
Second Day 

>st-traumatic 

14 (18%) 

3 (19%) 

0 

5(21%) 

1 (6%) 

5(42%) 

imors or tumor suspects 

8(10%) 

2 (12%) 

2(25%) 

2 (8%) 

2(11%) 

0 

•yptogenic epilepsy 

20 (26%) 

2(12%) 

3 (38%) 

6 (25%) 

7 (38%) 

2 (17%) 

■ychosis or psychoneurosis 
Iier organic disease of cen- 
-tral nervous system or diag- 

3 (4%) 

0 

1 (12%) 


1 (6%) 

1 (8%) 

nosis deferred 

24 (31%) 

6 (38%) 

2(25%) 

8(33%) 

5(27%) 

3 (25%) 

- mgenital lesions 

9 (12%) 

3 (19%) 

0 

3 (13%) 

2 (11%) 

1 (8%) 

Total 

78 (100%) 

16 (100%) 

8(100%) 

24 (100%) 

18(100%) 

12 (100%) 

cidence of type of subdurai 
filling in series 


21% 

10% 

31% 

23% 

15% 


%ograms and then it was in most in- 
ances only a trace. In but one case was 
e subtentorial gas increased on tlie second 
'.y, while in all the others it was greatly 
-creased. Subdural gas was never seen 
Mer the tentorium on the second-day 
Sentgenograms unless it had been demon- 
'•cable on the immediate films. These 
;"cts strongly suggest that subtentorial 
!i.ts is always the result of the introduction 
gas into the spinal subdural space. A 
'tffidlar conclusion was reached by Von 
s:'.orch and Buermann in regard to sub- 
yiral gas under the basal cisterna. Since 
yiere is free communication between all 
;;Prtions of the subdural space above and 
...elow the tentorium, there would always 
^imain the possibihty that convexity air 
'-•as of the same origin when gas had pre- 
iously been present under the tentorium. 

' In only 12 cases (15.4 per cent) was there 
■ ly evidence of gas in the subdural space 
Ver the convexity of the hemispheres on 
( le immediate roentgenogram, and among 
lese cases there was subtentorial filling 
10. There is a strong suspicion that 
.‘.mder these circumstances it was of spinal 
^(.igin. 

' On the second-day roentgenograms sub- 
■'".ural gas over the convexity was present 
54 cases (69 per cent). In only 12 of 
^‘■’lis latter group was gas present in the 
rbdural spaces over the convexity of the 
'• rain when there had been none either 
iere or under the tentorium on the first 
j?;'ay. This constitutes one group in which 


Table III: Cases Showing an Increase of 
Subdural Filling on the Twenty-Four-Hour 
Roentgenogram 




Increased Subdural 
Gas* on Twenty-Four- 
Hour Examination 

Disease Category 

Cases 

! 

Cases 

Per 

Centf 

iPer Cent 
of Total 
Cases of 
Disease 

Post-traumatic 
Tumors or sus- 

14 (18%) 

10 

28% 

71% 

pected tumors 
Cryptogenic epi- 

8(10%) 

2 

5%> 

25% 

lepsy 

Psychosis or 

20 (26%) 

8 

22% 

40% 

psychoneurosis 
Other organic dis- 
ease of central 
nervous system, 
or diagnosis de- 

3 (4%) 

1 

3% 

33% 

ferred 

24(31%) 

11 

31% 

46% 

Congenital lesions 

9(12%) 

4 ! 

11% I 

44% 

Total 

78 (100%) 

36 

100% 



* Thirty-si.\ (40%) of the cases showed this type of 
subdural filling. 

t All percentages figured to nearest whole number. 


there could be reasonable certainty that 
the gas had not arisen as a result of direct 
introduction into the spinal subdural space. 
The diagnosis in 5 of these cases was a 
post-traumatic condition and in the others 
w-as as follows : psychoneurosis, Alzheimer’s 
disease, cryptogenic epilepsy, epilepsy with 
arteriosclerosis, cortical atrophy of unde- 
termined origin, hypertensive encephalo- 
malacia, and multiple congenital anomalies 
of the brain. 

In the group of cases showing an in- 
crease of subdural filling on the second day 
over that present on the first day, we may 
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in those cases which show no subdural fill- 
ing on either day. This is illustrated by 
the fact that the measurements of the 
ventricles decreased on an average of 5 
mm. in the first group and decreased an 
average of less than 1 mm. in the latter 
group. Nevertheless, there were some in- 
stances where a well defined collapse of the 
ventricles occurred without any convexity 
gas being present, suggesting that the 
ventricular collapse is not always due pri- 
marily to pressure from the accumulation 
of gas in the subdural space. Whether the 
change in ventricular size in these cases is 
due to fluid accumulation in the subdural 
or subarachnoid spaces or to increase in 
brain volume (edema or vascular dilata- 
tion) is not clear. The latter is suggested 
by the symmetry of the decrease when it 
does occur. In general, the findings would 
indicate that the subdural air on the second 
day is derived largely from that previously 
in the ventricles but do not necessarily 
imply that it passed directly froin ven- 
tricles to subdural spaces; rather that it 
does not linger in the subarachnoid space 
long enough to be absorbed. This recip- 
rocal relationship between ventricles and 
subdural filling suggests that gas passes 
from the ventricles to the subdural space, 
or rather that ventricular collapse may be 
one of the chief factors in producing ten- 
sion on arachnoidal adhesions present over 
the vertex and so leading to a laceration 
of the arachnoid and entry of gas into the 
subdural space. 

There were 9 patients who showed no 
change in the size of the ventricles, while 7 
showed an increase in size as indicated by 
our measurements. Since all the physical 
factors in taking the films were identical 
on the two days, this finding could not be 
denied. Several possible explanations for 
such an increase in size of the ventricles 
exist. First, gas previously trapped in 
the cervical region, cistema magna, the 
subarachnoid space of the posterior fossa, 
or even in the third and fourth ventricles, 
might pass upward into the lateral ven- 
tricles. This is clearly the cause in some 
cases. Second, the ventricles might dilate 


due to the fact that no air leaves tls 
while at the same time there is a rapids 
sorption of gas from the subaraclsj 
space without a commensurate 
the space with recently formed cer^ 
spinal fluid. Third, there may in se 
instances be an abnormality in the gasa 
interchange between the air in the v 
tricles and the tension of the gases in I 
cerebral tissues or blood vessels. M 
a difference in the intracranial pressure! 
the two days, and to a lesser extent oft 
temperature, might alter the gas volume 

Many authors have noted the fact ti 
gas introduced into the dilated ventnt 
of a patient vrith hydrocephalus may r 
main for many weeks, indicating thatfe 
is very little if any gaseous interdiaE 
through the tissues lining the ventf. 
in these patients, and the same no id 
may be true of the relatively normal vf 
tricle. 

Of the 7 cases that exhibited increase: 
size of the ventricles on the secorul-*!: 
films, 4 were post- traumatic (one 
3-cra. skull defect; another with 
cephaly) . Of the remaining patients, 
cryptogenic epilepsy and 1 had Alzheims' 
disease. 

DISCUSSION 


The significance of filling of the ^ 
dural space with gas following encepha' 
raphy has not been entirely clt3.r. 
some authors it has been considered to 
due primarily to an artefact of 
Thus, Pendergrass (6) concluded tha 
lumbar puncture the point of 
may come to be within the subdural « 
than within the subarachnoid space, 
a certain amount of fluid has 
drawn, the arachnoid collapses and 
is injected directly into the sabdurs f , 
from which it passes freely into the 
cranial subdural space. A simuar 
nism was assumed by Goette (3)- ■ 

can be no doubt that such a mec s. , 
frequently operative in 


filling. In our opinion, subtentoi ^ 
is always of this origin, and i j.,. 
conclusion has been previous/ 
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Fig. 3. A. Immediate pneuraoencephalogram, showing large subdural gas accumulations under the tentorium ; 
we over the convexity of the cerebral hemispheres. B. Twenty-four-hour roentgenogram. There now are 
■' llections of subdural gas over the convexity, while that under the tentorium has disappeared. This may rep- 
' sent only a shift of the gas originally subtentorial, since the amount of gas seems about equal and the gas 
i^bably was introduced into the subdural space at the time of injection. 


V! 

regard to filling of the basilar portion 
IK the subdural space (Von Storch and 
nermann). 

Ic : The subdural space of the spinal canal 
riffers from that of the cranium in the pres- 
..;:ice of numerous filamentous adhesions, 
(.■:hich are especially numerous in the pos- 
:rior aspect of the cervical region directly 
elow the foramen magnum (Key and 
i letzius, 1875) (5). Hemmingson (4) sug- 
, ..ested that rupture of the arachnoid mem- 
^.^■ane may occur at this point. We have 
'-'^en no evidence as to the occurrence of 
'■'(,.ais phenomenon. There is normally no 
■‘;)ommunication between the subdural and 
abarachnoid space, so that gas which ap- 
.ears in the subdural space after the initial 
pentgenograms must do so either by dif- 
i.:^;psion through the intact arachnoid or as a 
esult of a tear or defect in the arachnoid, 
has been demonstrated by Von Storch 
■Jjf'nA Buermann that it is not possible to 
il'f prce air, oxygen, or carbon dioxide through 
^il}'^'.n intact specimen of human arachnoid 
jy'nder pressures ranging from 150 to 450 
^t>.im. of physiologic salt solution main- 
stained for twelve to one hundred and 
p^wenty-four hours. From their studies it 
ivas apparent that when a gas transfers 


from the subarachnoid to the subdural 
space, it does so through a defect or tear 
in the arachnoid membrane. With re- 
moval of spinal fluid, the brain was thought 
to sink toward the base of the skull, pro- 
ducing tension on the arachnoid dural at- 
tachments such as are found normally in 
the region of the pacchionian granulations 
or elsewhere over the convexity in cases of 
post-traumatic headache. Our studies in- 
dicate that collapse of the ventricles may 
be a more important factor in producing 
these tears of the arachnoid which permit 
the escape of gas into the subdural space. 
The opposite, of course, may be true, i.e., 
the ventricles may collapse because of the 
accumulation of gas over the hemispheres. 
However, in those cases where the sub- 
dural filling occurs on only one side in the 
twenty-four-hour examination, or where 
the amount of gas on one side is consider- 
ably larger than on the other, the decrease 
in size of the lateral ventricles does not al- 
ways parallel the amount of subdural ac- 
cumulation and may even be greater on the 
side with the least subdural gas. It is 
true that unilateral subdural filling at the 
immediate examination often is associated 
with depression, distortion, and narrowing 
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of the homoiateral ventricle, but such de- 
formit}" is less likelj* to occur in the second- 
day examinations, perhaps further evi- 
dence of the accidental nature of such gas 
accumulations when foimd immediatel)' 
after the spinal insufflation. 

The incidence of subdural filling over 
the convexity on the first-da}' films in om 
series was 1,5.4 per cent, as compared to 7 
per cent reported by Da^’idoff and D^'ke 
and S.4 per cent b}' Von Storch and Buer- 
mann. Sixty-nine per cent of our cases 
showed filling of the same area on the sec- 
ond-da}' films. 

Of some interest are those cases exhibit- 
ing unilateral filiiag of the subdural space. 
As a rule, the amount of gas, especially 
over the convexity, will differ on the two 
sides and not infrequenth' gas may be 
present on one side only. It seemed to us 
that posture might have much to do with 
this inequality. Accordingly, several pa- 
tients were kept under close observation 
following the initial procedtue of pneu- 
moencephalography until the second-day 
roentgenograms were taken. Some were 
kept lying on one side and others were 
turned freely. In the latter cases subdural 
gas, when it occurred in the second-day 
roentgenograms, was always bilateral, 
while in the former it was found only in the 
side of the head that had been kept upper- 
most. Postare, therefore, would appear 
to have considerable influence upon the 
location of subdural accmnulations and 
probably is the chief factor in most cases. 

The free shifting of gas in the subdiual 
space has been repeatedly demonstrated 
since we, uniformly, obtain roentgeno- 
grams in both upright and recumbent posi- 
tions during the immediate examination. 
Thus, subtentorial gas maj' shift from 
imder the tentoriiun to the subdiual space 
over the convexity of the brain, and gas in 
this latter location always tends to ac- 
cumulate in the uppermost side, depending 
upon the position of the head. 

Two cases were reported b}- Pendergrass 
and Hodes (7) in which twenty-four-hour 
roentgenograms were of inestimable value 
in disclosing, in one instance, a poren- 


cephalic cyst not seen on the first-dayr-x 
genograms, and, in the other ika 
filling of only one ventricle on thefest-c 
roentgenograms but of both on the sf-rf 
day. Our experience has been ski 
for occasionally porencephalic cists; 
seen on the first-day roentgenograss t 
be clearly demonstrated on the se:;; 
day. Similarly, the failure of oae t; 
tricle to fill should be an indicate:; 
second-day studies with posturing o: t 
head so as to promote fiifling of fle .• 
tricle concerned. 

StrJOrARV AND COXCLUSIOXS 

A systematic study of the filling dz 
subdural space has been made fok.r 
routine pneumoencephalograms arf 
roentgenograms taken twenty-ferar i-- 
later, in an attempt to elucidate thecer 
nism of subdiual filling and its pxr 
diagnostic significance. Subdural tzz 
commonly occurs under the 
and the basal dstema as a result oi 
introduction of gas into the spinsi'- 
dural space, whence it may’' al» p- ' 
time to the subdural space over thecert^ 
hemispheres. Under these draanit^- 
it is obviously an artefact of teduc- / 
one considers only the immediate esK'-- 
lograms or the twenty-four-hour U''- 
genograms separately, the mere press: v 
subdural gas cannot be shown to fui'c- 
diagnostic significance. The routiss 
of second-day roentgenograms 2 S 
the immediate encephalograms, ho"; ■ 
enables one to distinguish m luaiir ^ 
between such an artefact and the 
filling which occurs as a result of 
noid lacerations. Vflien gas is 
the subdural space twenty-four boui^- 
pneumoencephalography' when 
been present in the immediate ^ 

grams, or when gas initially 
definitely increased in amount at 
of twenty-four hours, it can 
that there must be a tear or y 

arachnoid membrane which •; 

ing or after intraspinal 
gas. Such a finding occurs in a \ 
centage of post-traumatic lesion-' 
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-Loes in the other common categories of 
entral nervous system disease. The pres- 
ence of subdural gas under these circum- 
‘tances may support a diagnosis of a 
eost-traumatic lesion or other pathologic 
' rocess producing adhesions between the 
:;rachnoid and dura, but it is not pathogno- 
‘:aonic of such a condition. 

The presence of subdural gas has no 
apparent relation to the degree of sub- 
.'.rachnoid filling on the first day. On the 
-ther hand, subdural filling is greatest in 
lose cases showing the greatest decrease 
i size of tlie ventricles on the second as 
-bmpared to tlie first day. Ventricular 
'..oUapse may be an important factor in 
... romoting filhng of the subdmal space. 

1- The ventricular size and filling are us- 
',.,ally decreased on the second-day roent- 
j’.'.mograms, but not infrequently an actual 
icrease is observed. The possible ex- 
^^lanations of this finding have been dis- 
cussed. 

j Roentgenograms taken on the second 
1‘^ay after encephalography are also of 
l^'alue for the following reasons : 

' (1) The shifting of gas from one ven- 
■"'Hcle to the other or in the subarachnoid 
'':r subdural space enables one to judge 
^^';’iore accurately the significance of small 
'■';ifferences of filling of various structures. 
>'larely, ventricular filling occurs on the 
c- 'econd day when it did not occur on the 
:^hst day. 

(2) Certain pathological structures, 
:r^^^iotably porencephalic cysts, may be vis- 
talized on the second day where their pres- 
was not suspected on the first-day 
^imentgenograms. 

Itate of Wisconsin General Hospital 
-^-^adison, Wis. 
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DISCUSSION 

(Papers by Henderson and Sherman, Echter- 
nacht and Campbell, Wilson and Lutz, Paul and 
Erickson.) 

Lt. Comdr. John D, Camp, (MC), TJ.S.N.R.: 
The paper by Dr. Henderson is particularly 
timely in view of the current interest in roent- 
genologj’^ of the skull. I think it is of the utmost 
importance, if we are to get the most from roent- 
genograms of the skull, that we establish more or 
less definite normals, and this is the largest group 
that I know of in which an attempt has been 
made to determine the normal and normal varia- 
tions of the calvarium. I only hope that Dr. 
Henderson will carry his observations further in 
a group of children of different ages, so that the 
roentgenologist may have a standard for com- 
parison with certain physical measurements, such 
as the circumference of the skull, to which the 
pediatrician frequently refers. That there is no 
constant relation between the volume of the head 
of the infant and its fetal size seems to me to be 
an important point, and one which may be of 
significance for the obstetrician. 

Of the mid-line anomalies of the brain presented 
by Dr. Echternacht, it is, of course, obvious that 
a high percentage occurred in children. This is 
as might be expected, since these lesions are of . 
congenital origin. Dr. Echternacht illustrated 
very nicely that there may also be tumors in this 
region. Tumors in the midbrain are very difficult 
for the neurosurgeon to remove. Since many of 
these lesions are more or less cystic, however, the 
patient can get some improvement by drainage 
and by establishment of a communication (if 
none already exists) between the cysts and the 
lateral or third ventricle. 

I think it is well to point out, as I am sure Dr. 
Echternacht would have done had he had time, 
that communicating cysts of the cavum vergae 
may simulate pinealoma. 

The paper by Dr. Paul and Dr. Erickson I 
think is significant in that it establishes fairly 
well that the diagnosis of so-called cortical 
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atrophy must be made with great caution. Sev- 
eral years ago one would make such a diagnosis 
very glibly, but the studies of Dr. Paul and those 
of our former colleague, Dr. Dyke, indicate the 
care that is required for this diagnosis. 

The shift of air in the subdural space with the 
shift of position of the patient indicates the im- 
portance of posture and positioning in the pro- 
cedures of encephalograph)'' and A'entriculograph}^ 
After all, these are mechanical procedures and, un- 
less the ventricles and other spaces are thoroughly 
filled, we may be misled. If the ventricles are 
not completely filled, we must see that the head is 
properly manipulated during the examination so 
that all portions of the ventricular system at 
least are visualized. 

MerriU C. Sosman, M.D. (Boston, Mass.): At 
Harvard, about a year ago, Mr. Churchill spoke 
of-’ the use and value of Basic English and advo- 
cated its further extension. I think the first two 
papers in this group give us similar indications of 
the use of Basic Sciences in roentgenology, par- 
ticularlj'-, in the first paper, of anatomy and 
embryology. It is certainlj’- true that a thorough 
knowledge of these sciences often gives the an- 
swer to obscure adult cases. 

To illustrate, I would like to remind you of the 
overlapping of the parietal and occipital bones at 
the mid-line at the lambdoid suture, which often 
persists into adult life. The presumed fetal 
molding which causes the overlapping apparently 
persists here more than at any other place. If 
seen in the film of an adult who has sustained 
trauma to the area, this overlap is often inter- 
preted as a dislocation or fracture of the suture in 
question. If one knows that this occurs in in- 
fants and may persist, he may be spared a grievous 
error. 

Another Basic Science is patholog}q and Dr. 
Echtemacht has indicated some of the pathologi- 
cal changes that occur in addition to embryologi- 
cal and congenital anomalies. 

As an excellent example of the Basic Science of 
anatomy, which often appears quite different to 
the radiologist than it does to the surgeon or even 
to the anatomist himself, I would like to remind 
you of Davidoff and Dyke’s excellent monograph 
on ‘‘The-Normal Encephalogram” (1937, Lea and 
Febiger), which should be in the library of every 
radiologist who does encephalography or ven- 
triculography. 

There is one interesting condition which occurs 
in association with agenesis of the corpus callosum 
— benign lipoma. I have seen 3 such cases, 
all identical. There are others, I am sure, which 
have not been reported. We have had 3 cases of 
agenesis of the corpus callosum which have not 
yet appeared in the literature, and I am sure if all 
the cases which have been recognized were added 
to the ones which Dr. Echtemacht and his col- 
leagues reported, we would have considerably 
more than the 20 which he noted. In all proba- 
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bility only 10 per cent of the cases have beeE;-. 
ported. There are probably some two haahj 
which have been recognized by the radioiogfctr 
the neurologist before operation or autopsy. 

Some of the older members of these Sodti- 
will remember an outstanding radiologists; 
when he was called on to discuss a paper and w; 
very often when he was not called upon, rt: 
get up and show about six cases of whathadk 
presented as a very rare and unusual condit; 
I am taking the liberty of showing one case. 
this point Dr. Sosman showed several slides.! i 
the direct lateral view, with no air injectios.i 
area of decreased density exactly in the mid-l 
of the skull is seen. There are, around tinsr 
of decreased density, faint areas of caldficrJ; 
An anteroposterior view also shows thefaintr 
of decreased density present in the lateral fc: 
be exactly in the mid-line. Now the only th 
possible which could give an area of decr& 
density in the intracranial substance, if nosirl 
been injected — and this is not quite dark err- 
to be air — would be fat. The only logical i- 
nosis or assumption, therefore, from a plain K-' 
examination like this is that we are dealing nt 
mid-line lipoma of the brain. I think Dr. Ect' 
nacht will agree that the encephalogram is Cy 
acteristic of agenesis of the corpus callosum- i- 
patient in question suffered epileptic attache 
was also mentally deficient. 

Interestingly enough, all 3 of the cases of it- 
cranial lipoma which I have seen — all of ^ 
confirmed — have been associated with agenes-- 
the corpus callosum. So if you have a 
lipoma of the brain, I think you may assume *- 
you have associated with it agenesis of tlieccr; 
caUosum. 

The final slide shows a series of intrncr^ 
lipomas which have been collected from thebj- 
ture, indicating that most of these are locat-' 
the mid-line. Many of them were small Hpp 
of no consequence, found at autopsy. 
to report this group of cases later. 

As to Dr. Paul’s paper, again the import®^ 
in recognizing subdural air as a normal coam- 
particularly twenty -four hours after the 
gram is made. A group of such cases - ^ 
ported from a psychopathic 
with the claim that the presence of suh 
was incontrovertible evidence of cortica ^ % 
in the insane. The authors did not 
how frequently this observation is madein 

patients. _ . . {u (: 

One final word as a possible addi lo ^ 

symposium: those of you who .gserf 

patients realize that many of them 
headaches after encephalography. 
aches may be promptly benefited 
tion shortened if the patient is p 
either in an oxygen tent or by . . ^.,-( 5 !^ 
the rapid absorption of intracrania 
change with the oxygen in the bloom 
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r ms REPORT is concerned with the 
treatment of radiation skin ulcers with 
„,.pha particles from radon. The utiliza- 
ron of alpha-radiating agents in post- 
radiation ulcers was first suggested in 
’ "125 by Fabry (1-3), who used Thorium X 
\ concentrations from 1,500 to 2,000 elec- 
.'bstatic units per gram vaseline base. 

; .-he ointment was left in place two to three 
t-iys, and the treatment was repeated 
T'ter three to six weeks. The favorable 
V suits reported by Fabry were confirmed 
'■'> Delmes (4), who employed consider- 
^[”ply smaller doses (20 e.s.u.), Jessner (5) 
j‘[.,ptained similarly good results using an 
.vji ntment containing Thorium X marketed 
•;5t-ider the name of Doramad and contain- 
^’'M-.g 2,000 e.s.u. per gram of ointment. 

, he most extensive studies in the treat- 
• ‘^lent of post-irradiation skin reactions 
.'I’^ith alpha radiation are those of E. Uhl- 
!;-:i.ann (6-13) undertaken in 1929. The 
-r-'ncouraging chnical results demonstrated 
Uhlmann convinced us that this method 
f treatment deserved further study. 

'y, Skin changes following radiation therapy 
■:']].’;.ave become more common in recent years. 
"'jiThe reason for this increased frequency 
the far more intensive irradiation em- 
iloyed in the last two decades. The 
;'/-mtaneous reactions which occur as im- 
I’Jnediate sequelae of treatment, erythema 
•i;' md radio-epidermite, are anticipated as the 
■[.-result of intensive irradiation, while reac- 
ts Tons which occur after an interval of about 
;::-ix months are unpredictable. When 
; t'ate sequelae of intensive irradiation occur, 
"''.hey vary considerably in their degree of 
/ieverity. In the order of frequency of 
^(^occurrence, they are patchy pigmentation, 
,t;Tepigmentation, atrophy, telangiectasia, 
subcutaneous sclerosis, ulceration, hyper- 
f Acerat osis. These skin changes have been 


known since the early days of medical use 
of x-rays and radium. Originally they 
could almost invariably be traced to faulty 
technic, inadequate protection, or to oc- 
cupational exposure. The great advance 
in knowledge of radiation physics and 
biology and the subsequent development 
of modem technic have provided means of 
proper protection, but skin reactions per- 
sist, necessitating a new approach from 
both a medical and legal standpoint. 

From the legal point of view, the post- 
irradiation skin reaction should be regarded 
properly as an unavoidable and unpredict- 
able aftermath of the therapeutic method, 
unless evidence of negligence or gross lack 
of knowledge on the part of the practitioner 
can be shown to exist. 

From the medical standpoint, skin reac- 
tions occurring immediately after radiation 
treatment heal spontaneously, as a rule, in 
four to six weeks after completion of ex- 
posure, whereas delayed skin reactions, 
occurring after about six months or later, 
may not regress spontaneously and there- 
fore demand attention. Atrophy of the 
skin and telangiectasia do not reqture 
treatment, except for cosmetic reasons. 
Ulceration and hyperkeratosis must have 
immediate and special care. The rare oc- 
currence of post-irradiation cancer is be- 
yond the scope of this study. 

Medical, surgical, and radiation methods 
have been used in the treatment of post- 
irradiation ulcers and hyperkeratoses, with 
various degrees of success. Each method 
has its advocates. Little agreement, how- 
ever, exists on the subject. 

Evaluation of the therapeutic methods 
employed necessitates consideration of the 
histopathology of the skin changes. The 
salient feature of late irradiation tissue re- 
actions is impaired vascularity. The de- 
gree of the subsequent sclerosis of the skin 
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is determined by the extent of obliteration 
of the subpapillary capillaries and deep 
cutaneous vessels. When the disturbed 
vascular supply is further interfered with 
by some minor external injury, ulceration 
follows. Microscopically such ulcerations 
present the typical signs of tissue necrosis, 
and the clinical course is identical with 
that of an indolent ulcer of any etiology. 
The response of a post-irradiation ulcer to 
treatment will depend not only on the ex- 
tent and the degree of impaired vascular 
supply but also upon the action of the 
therapeutic agent in separating the ne- 
crotic tissue and in assisting the restoration 
of the blood supply. 

When the ulcer extends to bone or in- 
volves deep fascial layers, surgical excision 
of the entire scar and part of the surround- 
ing healthy tissue is the method of choice. 
The surgeon is often limited, however, 
by the underlying vital organs and by 
difficulty in demarcating the extent of the 
blood vessel changes beyond the visible 
scar. Occasionally superficial ulcers heal 
following applications of astringents or 
protective or tissue-stimulating ointments, 
such as chlorophyll ointment, aloe vera, 
and others. More extensive and deeper 
ulcers are not amenable to this type of 
treatment. 

The variable results of medical and sur- 
gical treatment of irradiation ulcers and 
hyperkeratoses and the recognition of their 
nature as the outcome of an obUterating 
endarteritis have encouraged some derma- 
tologists and radiologists to apply radia- 
tion to these lesions. The treatment of 
obUterating endarteritis of any etiology by 
this means appears justified, since radia- 
tion in small doses produces temporary 
vasodilatation. The vasodilatation in- 
creases the blood supply and leads to de- 
marcation of the ulcer, to separation of the 
necrotic tissue, and finally to heaUng with a 
healthy, well vascularized scar. 

The indications for radiation therapy of 
late irradiation reactions were agreed upon 
by numerous investigators (14, 15), who, 
however, employed different radiating 
agents, such as ultraviolet rays, x-rays. 


gamma rays, alpha particles, and be! 
particles (16-20). Radon in an ointmei 
base was chosen for use at the TJniversi: 
of California because of the physical ■ i. 
erties and biological actions of alpha la’' 
tion and because of Uhlmann’s encuiua/,. 
results. 

In view of the fact that the average ran; 
of the alpha particles is 0.135 mm. intk 
(3.9 cm. in air), it might be inferred ft 
only the alpha particles escaping fromt 
most superficial layers (0.01 to O.Oomr. 
would exert biologically effective ionii 
action. In the therapeutic use of ra^ 
ointment, however, such a calculation' 
erroneous because of the diffusion ot •' 
gas from the vehicle (21-23). It hash 
shovm experimentally that radon is i 
sorbed even through intact skin, andrai 
can be demonstrated in the blood and e 
haled air of patients placed in radon mi' 
baths. Thus, in therapeutic applicafc 
the effect is not limited to the supedia 
layers. The radon gas, due to thediffus'- 
from the ointment base and absorption ( 
the skin, reaches the deeper layers as 
These facts indicate that far more alp- 
particles reach the therapeutic target di'; 
can be calculated from the surface or b 
sohd angle effect of a given thickness oft 
ointment. On the other hand, radon i 
fuses out of the ointment base gradna 
therefore, the effective radiation pen * 
time is only a fraction of the disintegrafc 
particles contained in the ointment, 
total effective radiation is a function o ’ 
amount of ointment apphed, the , 
radon contained in the ointment, the ‘ 
tion of application, the temperature o 
ointment, and the thickness of : 
of the ointment. In clinical applied 
this last factor, because of the thin ^ 
used, is negUgible. , ^jle: 

Happel and Briinauer (23, jjj- 

erythema and pigmentation of 
with radon. They found y;,.; 

tions of radon ointment, 50 to 
per gram of vaseline, for ten ° 
horns, in some cases caused a jjpgnj 
thema and even pigmentation. , 

however, stated that in his opinion 
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themais due not to radiation, but rather 
■:d sensitivity of the skin of some persons to 
-nolin or vaseline. Our experience in this 
.: .‘gard suggests rather that radon in concen- 
•ations of 50 to 100 e.s.u. per gram of vase- 
; ne may produce erythema. In most of 
rr cases after the third or fourth treatment 
,1 erythema was observ'^ed. This reaction, 
a rule, subsided within eight or ten days. 
.,-ure vaseline applied to control areas in 
- lese patients produced no erythema. 

■. The objection that the amounts of radia- 
: -on used in these treatments were too 
;..nall to produce an erythema becomes 
. Tvalid when one considers that this treat- 
l.-ient utilizes alpha and not gamma radia- 
1 ” on. For equal physical exposures, the 
/biological effect of alpha radiation is con- 
',/derably greater than that of gamma 
‘^vys, the ratio being approximately 9 to 1 
^’5). An explanation for this greater 
.'“’'lological effect might be the greater den- 
'ty of ionization produced by alpha par- 
^‘^cles (4,000 ion pairs per micron) as com- 
•^'/ared with that produced by gamma rays 
^ Hi ion pairs per micron) . 

The radon ointment, said to contain 
‘^’00 e.s.u. on the day of preparation, was 
--'■'.indly supplied by E. Uhlmann and dis- 
! vributed by the Michael Reese Hospital in 
tiChicago. Recently a radon ointment has 
tioeen put on the market by the Canadian 
y.Iadium and Uranium Corporation under 
>he name of “Alphatron.” The activity of 
t; i‘,he ointment is given in electrostatic units, 
.j;;: The definition of the strength of radio- 
.^ictive preparations in electrostatic units is 
.'•objectionable for at least two reasons: 
.,;irst, very few radiologists are familiar 
,^-with the definition of radioactivity in these 
/qnits; second, the ionization method of 
/measuring alpha radiation directly is not 
/vaccurate. This is especially true when the 
source of alpha radiation is carried in a 
.. vehicle. These reasons are enough to 
/make it desirable to express amount of 
"'^radioactivity in “curies,” where one curie 
,.,is equal to 3.7 X 10^® atoms disintegrating 
/.per second, irrespective of the kind of 
^‘radiation emitted. Converted into these 
100 e.s.u. equal 36 microcuries of 


radon. The obvious advantage of this 
definition is that it provides a uniform 
standard for the measurement and expres- 
sion of radioactivity in any material. 

According to the directions of Uhlmann, 
the radon ointment “should be applied in a 
3- to d-millimeter layer over the altered 
skin area and covered immediately with a 
piece of rubber dam, or oil cloth, or cello- 
phane of suitable size. It is held in place 
by adhesive strips under which absorbent 
cotton has been placed. The adhesive is 
laid down in overlapping strips to prevent 
the escape of the radon into the air. The 
dressing is left in place for eight hours and 
then removed by the patient. The treat- 
ments are repeated at intervals of seven 
days. During the interval between treat- 
ments the skin must not be irritated by 
any medication and is best covered by a 10 
per cent boric beryllium ointment. ’ ’ 

The dose per individual treatment in 
our cases was the same as that used by 
Uhlmann. The time necessary to deliver 
this dose, however, had to be increased to 
account for the decrease in activity during 
the time of transportation of the ointment 
from Chicago . to San Francisco. The 
treatment time varied from ten to eighteen 
hours. 

In general, treatments were given at 
weekly intervals, as suggested by Uhhnann. 
In some patients erythema and increased 
tenderness at the site of application de- 
veloped after the third or fourth treatment. 
This was considered ■ as a reaction to the 
treatment. In the first few cases no 
change in technic was made. In the later 
cases, before subsequent treatment, was 
given, the reaction was allowed to subside. 
This usually required eight to ten days. 
The treatments were continued until the 
ulcer healed or the hyperkeratosis disap- 
peared. The total number of treatments 
in our patients varied from three to twenty- 
eight. In all patients during the interval 
between treatments the skin was covered 
with 10 per cent boric acid ointment. 

Airtight latex caps were used to cover 
the ointment. Latex does not irritate the 
skin. Caps can be prepared so as to fit 


Case 3: R. I. Female, aged 84, treated with superfieial x-rays for squamous-cell carcinoma of the left'' 
with regional metastasis. Two courses of treatment were given six months apart; the first course 6,000r 
the second 5,000 r (air) . Ulcer appeared twenty-six months after the second course. Routine medical trea® 
of ulcer for six months unsuccessful. Picture No. 1. taken thirty-two months after the second course of iv 
treatment. Picture No. 2 made two mouths after institution of radon ointment treatment. 

Case 21 : C. P. Male, aged 65, received repeated x-ray and radium treatments from 1936 to 1940 forbaa!^ 
carcinoma of right nasolabial fold. Ulceration first occurred in 1940. _ Picture No. 1 taken February 1913ih. 
institution of radon ointment treatment. Picture No. 2 shows condition after three months of radon oht 
treatment. 

Case 23 : L. F. Female, aged 25, treated with fast neutrons generated by cyclotron in September IWb 
carcinoma of the left parotid gland. Moderate skin atrophy and telangiectasis followed shortly after It®' 
Ulcer appeared twenty-six months after treatment. Picture No. 1 shows ulcer following routine medical tl®: 
methods. Picture No. 2 shows ulcer after a 3-month course of radon ointment treatment. .. 

Case 24: C. M. Male, aged 68, treated with fast neutrons in February 1943, for metastatic carcinom3«|, 
left submaxillary gland. Ulcer developed ten months after treatment. Picture No. 1 shows ulcer after 3® 
of routine treatment. Picture No. 2 shows condition after a 10-month course of treatment with radon oinlffiC' 

Case 28: J. W. Male, aged 62, treated with fast neutrons in April and May 1942, for carcinoma of p®''. 
Ulcer first appeared twelve months after completion of treatment. Routine treatment with boric acid om® 
for two weeks. Picture No. 1 and Picture No. 2 show ulcer before and after a three-month course of 
with radon ointment. 
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Figs. 1 and 2 . Latex caps covering radon ointment. 


ly part of the body and in any thickness, 
his method was adopted to prevent the 
ither extensive skin reactions which had 
sen observed in patients sensitive to ad- 
ssive tape. Moreover, we found that in 
irtain parts of the body it was not possible 
0 make an airtight dressing with adhesive 
ape. The latex caps were prepared 
hrough the generous co-operation of Dr. 
Charles S. Lipp, of the Department of 
Dentistry of the University of California, 
dquid latex is poured over a mold of ap- 
propriate size and shape and is left to cure, 
.■'he latex caps were held in place by liquid 
-dhesive. For patients who exhibit sen- 
itivity to liquid adhesive, the cap can be 
aade thick enough to adhere by suction, 
ind it can be kept in place by an ordinary 
jandage. It might be mentioned that the 
rassive hyperemia caused by suction may 
)e of additional therapeutic value. (Figs. 1 , 
ind 2.) 

Latex has been tested for permeability 
or radon and was found to be radon-tight. 
Radon ointment was put in a flask-shaped 
atex container with 3 mm. wall thickness. 
This was closed with a rubber cork and 
sealed with liquid adhesive. The sealed 
.atex flask was placed in an airtight box. 


After twenty-four hotus no active deposit 
was detected on the walls of the box. 

AH patients with late radiation skin re- 
actions were seen in the Visible Tumor 
Clinic of the University of California by 
at least three dermatologists, one surgeon, 
and one radiologist. Only patients who 
failed to respond to other medication and 
were referred upon the consensus of the 
Visible Tumor Clinic were treated with 
radon ointment. The history in every 
instance revealed some minor trauma as 
immediate cause of ulceration. 

In the period from November 1942 to 
Jan. 1, 1945, 28 patients were treated with 
radon ointment for post-irradiation ulcers. 
In Table I, giving the results of treatment, 
these patients are classified in relation to 
the type of radiation to which they were 
primarily exposed: 19 to x-rays, 2 to 
radium and x-rays, 7 to neutrons. 

Of the 19 x-ray patients, 1 had been ex- 
posed to diagnostic x-rays, 16 had received 
x-ray treatments for cancer, and 2 had re- 
ceived repeated x-ray treatments for non- 
malignant skin disease. The ulcers of 
of these 19 patients healed completely after 
one course of radon ointment treatment. 
The courses varied from two to sixteen 
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treatments given over a period of from two 
to twenty weeks. Two patients whose 
ulcers healed completely after one course 
had additional radon ointment treatment 
following recurrence of the ulcers after 
new trauma. In one of these patients a 
single additional treatment and in the 
other patient five more treatments over a 
period of five weeks were sufficient to 
bring about the epithelization of the ulcers. 
Three of the nineteen patients showed im- 
provement, but the ulcers have not as yet 
healed. These patients are still under 
treatment. Four patients of this group 
showed no improvement. In three of the 
latter patients the ulcer was proved to be 
due to malignant growth, and in one pa- 
tient the ulcer extended to bone. 

The ulcers of the two patients who had 
been exposed to x-ray and radium treat- 
ments for carcinoma of the skin healed 
completely after radon ointment treat- 
ment. In one patient who had had a post- 
irradiation ulcer for fifteen years, nine ap- 
plications of radon ointment over a period 
of ten weeks sufficed for healing. In the 
other patient, who had had the ulcer for 
several years, seven treatments over a 
period of twelve weeks brought about com- 
plete healing. 

In 5 of the 7 patients who had had neu- 
tron therapy for a mahgnant neoplasm the 
ulcers healed after one course of radon 
ointment treatment. From three to 
twenty-eight treatments were given over a 
period of from four to forty-three weeks. 
One patient improved only. This patient 
had been treated with neutrons through 
two fields for cancer. Eleven months 
after completion of treatment herpes zoster 
developed in one of the two fields and its 
corresponding segment. Some kind of 
electrotherapy was given to this area, after 
which five ulcers appeared. Three of 
these healed, while two only improved, 
under radon ointment treatment. The 
treatment had to be interrupted because 
the patient’s general condition became 
progressively worse. One patient, with 
an ulcer extending to and involving the 
bone, showed no improvement. 


Table I; Results of Radon Ointment Treatsp'. 


Radiation 

Ulcers Follow- ti , , t , Not 

ing Exposure Improved k. 

to 


X-rays 

X-rays -4- Ra- 
dium 
Neutrons 


12 


3 


1 } 


2 

.5 


In Table I the outcome of theradonoii: 
merit treatment is summarized, while i 
Table II a short analysis of each case 
given. 

The outstanding feature of radon oit 
ment treatment in all the patients who;, 
sponded to it was prompt disappearance' 
pain. Survey of the case histories 
cates that the healing is slow whent 
ulcer is located in skin regions where tie 
is little underlying subcutaneous t'"’ 
and that radon ointment is of no avail ni' 
the ulcer extends to tendon or bone. 

When inflammation from secondary i- 
fection develops in the ulcer, healini 
retarded. Nevertheless, the radon tru' 
ment should be continued. Between Irts- 
ments, sulfathiazole ointment or penic® 
ointment might be used instead of b: 
acid ointment. In 2 of our patients, 
secondary infection was cleared up, t 
ulcer healed promptly. Care mustbf^^ 
ercised to prevent the development i j 
secondary infection. The latex cap 
even during the intervals between hH 
ments serves as a good protection h- 
injury and infection. 

In none of our patients has any untoff*' 
effect been noted which could be trace 
radon ointment. 


SUMMARY 

1. Twenty-eight patients 
irradiation ulcers have been ■ 

radon ointment. The length and ma | | 
ment of the treatment depended up , 


individual case. , jdf; 

2. The radon ointment used con 
36 microcuries of radon per gram 
line on the day of preparation. 

3. The dose delivered fio® 


...t <; ov Cases . 

^ -j-r . i3etaxeso^^^____=== 

TABt«^ _.---=========r^^ A 

V«‘r.?S«S:4 ?Sof«n‘- 


-==="^ -NSumbcr ai.- 

- — froin T^^pb"\ ■ntixatinn \ Pcx' 
^ Radiation to\ Oint- \ obsei 

— \ \snre to it t Ulccri ^ Treat- \ Since 

Location and \ Approximate Uppearaj^c^^g in ^ 

^LiddSme WtentoiCleerUd Pj;^^^5Llcer \ ^ 

Exposed to \ \ — I treatments \o- 

, RadWon gl 

\____ rls separate m d ^jogtic x-rays \ gig 

tes"4 tel& .ri 

\ X .5 sss L— rW 

\ nin. \ SIS \ ^ ^ \ „ treatments \R 

--te 

;. 2montbs » 

\ \-— — : ^ montirs after wca i^^^ths \ 

A- — vuiarV cm- m \ ment wif. \ \ 

, VlUrandibnU^ 

\ X 5 cm. tbiazole m i ^ . 

"^' \ \ \ Smontbs 'A'^^^^^Iwmnts 

Icorsum of I ^er \sdf timd \ 

■g \ band \ \ rnontns 1 


gSH-S 

isss^f “'S“ SA- 

sr»ssd “I 

\ sis 9 months A ^as at 

1 3 ulcers n\ ^.^grent loca- 

\ months 1 tion . 

\Healed \ 

\26 months \ 


iHealed 
\l5 months 

s Wealed 

\l3 months 


iHealed 
llO months 


\Kight chest \ W^^o^nths \ 

\ 


23 treatments 

14 months 


improved 


\o courses p 

\ monthsapart, 

1 after 

following fes'" 
course, btf^- 
\ down due t 
\ new injury 

Ib courses, re- 
peated break- 

1 down alter 

\ primary beal- 
1 - 


5 treatments 
5 weeks 


Wealed 

lie months 


, r middle finger, i- A 

2.5 cm. \ acid ointment, i 

1 1 1 months 1. 

\ •-''■'■■■'■'''"^15 months after 

d^r'"“' Vllgril 

j \ cm. 1 \ months 


16 treatments 

5 months 


Wealed 

I 2 I months 


12 treatments 

4 months 


Healed 
11 months 


29 treatments 

9 months 


, Left cheek, 5 X I with x-rays 


5 treatments 

6 weeks 


1 

1 iTient 1 proved by bi 

\ \ opsy 

rWdnWnWWtf 
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Table II: Details of Cases— 


Case 

Num- 

ber 

Name 

Age 

Sex 

Location and 
Field Size 
Exposed to 
Radiation 

Approximate 
Extent of Ulcei 

Interval from Expo 
sure to Radiation tc 
.Appearance of Ulce 
and Previous Treat 
inent of Ulcer 

Number and 

5 Duration of 
Radon Oint- 
ment Treat- 
ments 

Result and 
Period of 
Observation 
Since Healed 

Rcmaih 

12 

0. J. 

79 

m 

Left cheek, 3 X 
2 cm. 

0.7 X 1 cm. 

Approximately J 

years after treat- 
ment with x-rays 
Ointments, self medi- 
cation, 2 years 

6 treatments 

S weeks 

Healed 

15 months 


13 

C. L. 

68 

m 

Posterior neck, 
10 X 10 cm. 

4X8 cm. 

26 years after treat- 
ment with x-rays 
Boric acid and sulfa- 
thiazole ointments, 
aloe vera, 3 months 

13 treatments 
5 months 

No improve- 
ment 

Ulcer Ktc 
to bone 

14 

M. R. 

39 

f 

Face, 10 X 10 
cm. 

0.5 cm. in di- 
ameter, on 
septum of 

nose 

20 years after treat- 
ment with x-rays 
Ointments, repeated 
plastic surgery, 5 
years 

14 treatments 

5 months 

No improve- 
ment 

Ulcer was t 
ed to h ; 
to mali; 
grofflli 

15 

E. Z. 

61 

f 

Nose, 4 X 4.5 
cm. 


14 months after treat- 
ment with x-rays 
Boric acid ointment, 
3 months 

15 treatments 
4'/: months 

Healed 

4 months 

• 


16 

L. T. 

61 

f 

Naso-orbital re- 
gion, 2.5 cm. 
in diameter 

0.5 cm. in di- 
ameter 

7 months after treat- 
ment with x-rays 
Boric acid ointment, 
3 months 

8 treatments 

2 months 

No improve- 
ment 

Ulcer was t'- 
cd to h 1 - 
to reciin!^ 
of raal', ' 
growlli 

17 

E. S. C. 

43 

m 

Sole of foot 

4X5 cm., in- 
volving whole 
heel 

8 years after treat- 
ment with x-rays 
Ointments, sulfa- 

thiazole ointment, 
aloe vera; self 
medication, 2 years 

25 treatments 

6 months 

Very marked 
improvement; 
treatment 
continues 

Ajnputalica : 
foot wait;: 
sidered ' 
surgeoas 
This ns'- 
most 
aging 
appeals*. 
Present 
1.5cni.,n‘' 
wdl 

latin^^ 

18 

A. C. 

59 

f 

Dorsum of right 
hand and fore- 
arm 

0.5 cm. in di- 
ameter, on 

dorsum of 

hand 

10 years after treat- 
ment with x-rays 
and radium 

Self medication, boric 
acid and sulfathi- 
azolc ointments, 5 
years 

9 treatments 
2 V 2 months 

Healed 

3 months 


19 

A. F. 

45 

f 

Anterior abdo- 
men, 15 X 15 
cm. 

5 cm. in diame- 
ter, peri- 

umbilical 

4 years after treat- 
ment with x-rays 
Boric acid and sulfa- 
thiazole ointments, 
2 months 

23 treatments 

6 months 

Improved; 

treatment 

continues 

'fumernns ■ 
angiKt®-?.' 
wliole 
men 

20 

A. C. 

71 

f 

Left cheek and 
nasolabial 
fold, 3 cm. in 
diameter 

0.5 cm. in di- 
ameter 

5 years after treat- 
ment with x-rays 
Ointments and self 
medication, 25 

years 

4 treatments 

1 month 

•lealed 

8 months 


amouD 

surfacf 

tempei 

: 5 — ^ — Table ' 

t of radon ointment is not a mere of the radon from tlie ointment, 

; effect, but also a function of the tion by_,the skin, and tlie ura 
rature-dependent rate of diffusion plication. 
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Table II; Details of Cases — cant. 


lase 

lum- 

ber 

.'ame 

.'tge 

Sex 

Location and 
Field Size 
Exposed to 
Radiation 

Approximate 
Extent of Ulcer 

Interval from Expo- 
sure to Radiation to 
Appearance of Ulcer 
and Previous Treat- 
ment of Ulcer 

Number and 
Duration of 
Radon Oint- 
ment Treat- 
ments 

Result and 
Period of. 
Observation 
Since Healed 

Remarks 

P. 

Right nasola- 
bial fold, 3 
cm. in diame- 
ter 

1.7 X 1.6 cm. 

Indefinite; had re- 
peated treatments 
with x-rays and ra- 
dium since 1936 
Ointments and self 
medication, several 
years 

7 treatments 

3 months 

Healed 

23 months 


1 

Sacrum, 10 X 
10 cm. 

4 separate ul- 
cers, 1.5 cm., 
3 cm., 1 cm., 
and 2 cm. 


22 treatments 

9 months 

Healed 

2 months 

Patient expired 
Dec. 10, 1943 

F. 

Left parotid re- 
gion, 10 X 10 
cm. 

1 cm. in diame- 
ter, on left ear 



20 months after treat- 
ment with neutrons 
Boric acid ointment, 
aluminum acetate, 
sulfathiazole oint- 
ment, 6 weeks 

13 treatments 

3 months 

Healed 

15 months 


M. 

Left side of jaw 
and neck, 10 
X 15 cm. 

■ 


28 treatments 
10 months 

Healed 

6 months 


1 

Pubic region 
and root of 
penis, 10 X 
10 cm. 

0.4 cm. in di- 
ameter, at 

root of penis 

^5 

3 treatments 

4 weeks 

Healed 

15 months 

• 

M. 

Left shoulder, 
10 X 10 cm. 

5 cm, in diame- 
ter, over acro- 
mion, expos- 
ing bone 

3 months after treat- 
ment with neutrons 
Chlorophyll, boric 

acid, and sulfathi- 
azole ointments, 5 
months 

12 treatments 

4 months 

No improve- 
ment 

Ulcer extended 
and involved 
bone 

. R. 

Paravertebral 

posterior 

10 X 15 cm. 

5 ulcers, 1 to 2 
cm. in diame- 
ter 

12 months after treat- 
ment with neutrons 
Sulfathiazole and 

boric acid oint- 
ments, 3 months 

25 treatments 

8 months 

3 ulcers healed; 
2 ulcers im- 
proved; 3 

months 

Treatment in- 
terrupted. 
Patient died 
of coronary 
thrombosis 

W. 

Pubic region 
and root o) 
penis, 10 X 
10 cm. 

1 X 0.5 cm., 
pubis 

12 months after treat- 
ment with neutrons 
Boric acid ointment, 
2 weeks 

12 treatments 

3 months 

Healed 

19 months 



4. Latex caps were used to insure air- 
ght application of the ointment. 

5. The reaction occurring after the 
lird or fourth weekly treatment is a true 
ythema which subsides in eight to ten 
iys. 

6. Radon ointment is indicated in any 
Dst-irradiation ulcer, is preferable to any 
ther non-surgical method of treatment, 
ad does not interfere with healing if in- 
ication arises for surgical intervention. 


7. The radon ointment treatment re- 
sulted in alleviation of pain and healing 
of the ulcers, provided there was no ex- 
tension of the ulcer to bone and that the 
ulcer was not due to malignant growth. 

Note: The authors ivish to express their apprecia- 
tion to the members of the Visible T um or Clinic, 
to Dr. H. Glenn Bell, Dr. Norman Epstein, Dr. 
John Graves, and Dr. Frances Torrey, for the aid 
given in following these patients; to Dr. Charles S. 
Lipp for his valuable assistance in preparing the 
latex caps; to Dr. Earl R. Miller for his constructive 
































The Treatment of Hemangioma' 

G. E. PFAHLER, M.D., Sc.D., LL.D. 

■ plessor of Radiology, Graduate School of Medicine of the University of Pennsylvania, Philadelphia, Penna. 


any excellent papers have been 
written on the treatment of hem- 


;igioma. In nearly all of them the ad- 
..mtages of some particular method of 
eatment have been extolled. This paper 



?ig. 1. Case I; M. B., a girl of 6 months, referred 
Dr. M. B. Hartzell of Philadelphia, on Oct. 16, 
18. 

Sl. Cavernous hemangioma involving the left naso- 
lial fold, treated with a radium plaque made up with 
ir 5-mg. element tubes, with 0.5 mm. silver + 1.0 
n. rubber filtration, applied for one hour. Treat- 
:nt given Dec. 15 and again on Dec. 18, 1918, for 
rty minutes. 

B. Child well, July 8, 1919. 

C. Perfect result, Nov. 19, 1940, after twenty-two 
irs. 

iject is to show the advantage of selecting 
.e form of treatment according to the 
nditions present. 

The method of treatment of hemangi- 
na should vary with the type or charac- 
r of the lesion, its size, its location, and 
le age of the patient. I am, therefore, not 
ivocating any particular method of ther- 
)y for all cases. I shall try to present the 
idications for each type of treatment, and 



Fig. 2. Case II : W. L., female child, age 4 years, 
referred by Dr. Wm. E. Magaziner of Philadelphia, on 
July 26, 1927. Cavernous hemangioma of the entire 
lower lip, treated with a plaque made up with six 
10-mg. radium needles, walls 0.4 mm, monel metal, 
1.0 mm. brass + 1.0 mm. rubber filtration, at a dis- 
tance of 2 mm. Surface applications were made for 
one hour on July 27, Aug. '2, 5, 9, 16, 1927. On Sept. 
14, 1927, five 10-mg. radium needles were inserted into 
the tumor tissue for two hours. Perfect result shown 
March 1, 1928. 

demonstrate some of the results which I 
have obtained by each. I have found no 
satisfactory treatment for the portwine 
type. In these, x-rays have produced 
atrophy and telangiectasis; radium does 
the same, and, in addition, the appearance 
is apt to be blotchy; electrodesiccation 
gives scarring, and in at least one case I 
had to treat a keloid afterward. 

As radiologists, we naturally think first 
of treatment with radium and/or x-rays 
(Andren, Andrews, Pohle, Brown, Mac- 
Kee, Schmidt, Baensch, Nielsen, Harwell). 
Hodges has especially recommended treat- 
ment as early as possible. In general, and 
for the greatest number of cases, I believe 
that radium is the most useful, especially 
when the lesions are relatively superficial — 



‘ Presented at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of North 
merica, Chicago, 111., Sept. 24-29, 1944. 
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:L more than 1 or 2 cm. in deptli. I have 
^^ome cases used both radium and x-rays 
'the same case. Some good results have 
m obtained and reported by various 
shors with each kind of radiation — high 
. stage and high filtration, low voltage 
1 moderate filtration, and contact ther- 
f with very low voltage and Httle filtra- 
, .1 (Hodges, Kerr, Pendergrass, and 
lers). 

adium; indications and advantages 

'reatment with radium is indicated es- 
ially in children, because it can be 
ilied without pain and without an anes- 
tic and can be retained by adhesive 
;ter without immobilizing the patient, 
addition, the after treatment requires 
dressings and no other special measures, 
m in adults, most of these advantages 
;t. Generally, hemangiomata of the 
ernous and strawberry types are rela- 


tively superficial. It is to these types that 
this paper refers. It is always desirable 
to limit depth dosage as much, as possible, 
when it is not needed. I am convinced 
that it is neither desirable nor, indeed, en- 
tirely harmless to irradiate normal tissue 
when it can be avoided, and I always try, so 
far as is possible, to confine irradiation to 
tlie diseased tissue. This is why careful 
diagnosis and good clinical judgment are 
necessary in radiation therapy, and why 
it cannot be turned over to technicians. 
Medical training is essential. 

Radium has, relatively, a local and 
superficial effect. The inverse-square law 
applies but is complicated by the fact that 
one must usually use multiple foci. It is 
my impression that for the treatment of 
hemangioma, the highly filtered radium 
rays (gamma rays) give a better cosmetic 
result. Andrews also is of this opinion. 
The dermatologic composition plaque can 


Fig. 3. Case III. — coni. 


* 

ite 

Amount 

Filter 

Distance 

mm. 

Time 

hr. 

Region 

,:l-4l 

6 X 10 mg. 

1 mm. Ft -f- 1 mm. rubber 

2 

1 

Lower lip 

iO-41 

6 X 10 mg. 

1 mm. Pt -i- 1 mm. rubber 

2 

I'A 

Lower lip 

10-41 

6 X 10 mg. 

1 mm. Pt -i- 1 mm. rubber 

2 

iVt 

Lower lip 

!1-41 

3 X 10 mg. 

1 mm. Pt -p 1.5 mm. rubber 

2.5 

1 

Lower lip (outer side) 

18-42 

4 X 10 mg. 

1 mm. Pt -j- 1 mm. rubber 

2 

1V2 

Lower lip (outer side) 

12-42 

2 X 25 mg. 

1 mm. Pt + 1 mm. rubber 

1 

1 - 

Lower lip (inside) 

10-41 

3 X 10 mg. 

1 mm. Pt -p 1 mm. rubber 

5 

2 

Left temporal 

20-41 

6 X 10 mg. 

1 mm. Pt 4- 1 mm. rubber 

5 

2 

Areas on chin 

30-41 

15 X 10 mg. 

1 mm. Pt -p 1 mm. rubber + gauze 

7.5 

1V2 

Back of right ear 

20-41 

14 X 10 mg. 

1 mm. Pt -j- 1 mm. rubber -j- gauze 

5 

2 

■ Baek'of right ear 

32-41 

11 X 10 mg. 

1 mm. Pt -j- 1 mm. rubber + gauze 

5 

2V2 

Back of right ear 

32-41 

10 X 10 mg. 

1 mm. Pt -f- 1 mm. rubber -J- gauze 

5 

2 V 2 

Front of right ear 

•08-42 

5 X 10 mg. 

1 mm. Pt -j- 1 mm. rubber -j- gauze 

2 

1V2 

Front of right ear 


, : 

in addition to the radium treatment, in order to affect the deep tumor in the neck, which was entirely under 
iskin, roentgen therapy was given as follows; on Jan. 30, 1941, 200 r and on Feb. 20, 300 r, directed into the 
tterior portion of the neck toward the tumor tissue (portal, 80 sq. cm., 180 kv., 15 ma., 9 min., 62 cm. distance, 
!mm. copper filtration); on Oct. 30, 1941, 300 r low-voltage radiation, directed over the right ear and the 
fat parotid region (5 ma., 8 min., 30 cm. distance, 2 mm. aluminum filtration); on Jan. 21, 1941, 200 r, Feb. 6, 
^ r, and March 20, 300 r, directed anteriorly over the trachea and neck (portal of entry, 80 sq. cm., 180 kv., 
.cm. distance, 0.5 mm. copper filtration). ’’ 

f'irst of all, I made plaques of radium, using 10-mg. units, with 1.0 mm. platinum filtration (= 2 mm. lead), 
's distance was 2 to 5 mm. but the radium was so placed that an even radiation was obtained, and when the 
ole area was treated as much as 210 mg. were used. The lip was treated separately. I built a plaque around 
:and the other small lesions I treated with small plaques such as are used in dermatology, since the process 
is relatively superficial. I used low-voltage rays over part of the lip, to get a general effect, and high-voltage 
•s (200 kv., 0.5 mm. copper) on the neck, because here there was no surface lesion and the object was to get 
t effect on the hemangioma in the deep tissues, where it was causing compression. I was most fortunate in 
itaming a shrinkage of this mass deep m the neck. It is all a matter of choosing rays which will be directed 
ithe area that one wants to affect; but the dosage must be even. One can probably treat these large lesions 
>h roentgen rays, but a more beautiful cosmetic effect is probably obtained with radium. 

iD and F. At present, we have a healthy child with practically all evidence of hemangioma gone. She has 
w;hee 2 mg or obstruction to breathing. There remains a slight, almost invisible thickening of the lower lip 
f ich will probably shrink further. I usually count on about two years to get the full effect of the radiation 
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Fig. 4. Case A. G., female, age 8 months, referred fay Dr, C. B. Lerch of Pottstomj and Dr- 
Buttenvorth of Reading, on Oct. 16, 1942. 

A. Caremous hemangioma involving the nose and left orbital region. The patient had been trs 
viously by carbon dioxide snow, which had caused some pallor and scarring on the surface, but the des? 
remained. Inasmuch as the lesion covered the eye and involved the lids and the inner canthus, I 
shield under the lid and protected the eye with 1 nun. brass. X-ray treatment was then given with 
equipment (130 kv„ 5 ma., 5 min., 30 cm. dbtance, 2 mm. aluminum filtration) for a 50 per cent exylb 
or 260 r. This was repeated on Oct. 29, Xov. 12, Dec. 3, and Dec. 22, 1942, and Jan. 26 and Mart- 
giving a total dose of low-voltage x-rays amounting to 1,760 r (in air), 

B. Shrinlmge of the cavernous tumor tissue following treatment; considerable thick, dense tisFJs 
maining. 

C. On April 16, 1943, I introduced into the thickest part of the remaining tumor, in the larger 
10-mg. radium needles with 0.4-mm. monel metal rvalls. Four 10-mg. needles with 0.3 mm. iridioplatct 
which are of smaller size, were used for the areas of less thickness. The needles were left in place 
giving a total dose of 280 mg. hr. On July 27, 1943, fifteen 10-mg. monel metal radium needles were^ 
three plaques and applied at a distance of 5 mm. to the remaining thickened portions. On July 
needles were applied for one and a half hours as a surface plaque. There has been no treatment since t 

D. At present, all evidence of tumor tissue has disappeared, but the scar tissue, which I believe to 
the carbon dioxide snow, remains. A plastic operation is contemplated. 


be used on small and verjr superficial le- 
sions but I usuaUj' use plaques or surface 
applicators made up of 10 mg. element 
units, tvith 1.0 mm. of platinum filtration 
(=2 mm. lead). These plaques are made 
to fit exactlj' the lesion treated, and have 
varied from two to thirty-five units (20 to 
350 mg.), according to its size. I aim es- 
pecially to cover the periphery*, because 
of the tendenc)' of hemangioma to extend. 
In the deeper variet}% after preliminary^ 
surface irradiation, and when there re- 


mains a thick fibrous mass, it is 
to use fmther surface irradiation 
and V). I then insert 
needles (2.5 cm. in length with 
monel metal, or 2 cm.' with 0.3 ^ 

platinum walls) . These needl^ are a 
placed 1 cm. apart and left ^ 
hours. This gives about one-thh ^ 
amoimt of radiation which I mo ^ 
the disease were malignant. 
surface application, I usually p 
approximate!}^ 50 per cent of an , 
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Fig. 6. Case VI. E. D., female, age 20, consulted 
me on July 26, 1926, on account of a cavernous heman- 
gioma (A and B) approximately 2.6 cm. in diameter, 
on the inner surface of the right half of the lower lip. 
This case is reported because the statement has been 
made that cavernous hemangiomata need no treatment. 
This patient had received no treatment until she was 
ten years of age, when one of our leading surgeons 


Fcbrw: 


dose at each application. Perhaps -, 
doses repeated more often would befe 
but this involves so much trouble and 
sonal exposure in making up the b; 
plaques or applicators, that I aim tod 
much with each treatment as is pos' 
Sometimes I take apart and make ov« 
applicator two or three times before i 
just right. For example, in dealing® 
cavernous hemangioma in a young ■! 
involving all or part of the lower lip 
extending inside as well as outside, 
must protect the upper lip, the u > 
the gums, and the tooth germs, adi 
apply the radium exactly where'’ 
needed and keep it there. Thisj- ; 
patience, ingenuity, and consdeal 
work. It is done by cutting and bet- 
one-sixteenth-inch lead to the exact ; 
and shape necessary to hold the rsd 
exactly where it is needed, with the; 
toward the gums and tongue, fasteniar 
radium to the applicator exactly as n*-’ 
and covering the whole with 
rubber. When radium is used on tot] 
lids, the greatest care must be taken tof 
tect the eyebrows, the eyelashes, ash 
eyeball. The eyeball is protected h| 
special nickel-plated shield, underdid- 
or by lead outside the lid, when then 
is not involved. 

The distance of the radium j 
surface should equal approximate!), f 
depth of the lesion. This must be nia^' 
and frequently the distance of the P;; 
must be increased merely to get 
distribution of the radium from tha^. 
More uniform distribution can 


accomplished by using smaller nw 


placing them closer together. 


cauterized the lesion, but it 
plied a 100-mg. plaque of radium, 


did not disapP^j 


radium needles, each containing 10 


monel metal 0.4 mm. in thickness, t 




enough rubber to give a distance or , '(svot; 
applied over the tumor on July 26, 
a OO-rag. plaque, made up m a sim ^ 
applied for three hours at a distance i. 

Oct. 25, 1926, and again on ksiofl 

caused complete disappearance ot 
perfect result (C). . chattered c’S 

Other cavernous hemangiomata^^.^^ 


body were treated by electrodKiccaho^.^^^,j, 


re ucctLcu _^pvj0 

results. None of these had 
and they did not disappear without trean 
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■pplication must vary with the distance 
one must know or calculate the value 
•;acli plaque. Wlien it is necessary to 
•'ze the application as brief as possible, I 

- .etimesuse units of 25 mg., with 1.0 ram. 

' dnum filtration, as in treating the lip 
-ibaby, because of the difficulty in keep- 

- tlie radium exactly in place and be- 
:3e of the feeding problem. 

:;;s to the type of preparation of radium, 
■;jmust adapt whatever is available. One 
;:.iot afford to buy radium in large 
‘•utities merely for the treatment of 
■rtangioma. I own 1,250 milligrams and 
-■■a it divided into very flexible units, so 
0 make it available for many purposes. 
?ever, if one knows the principles 

i. ;.irning radium effects and is familiar 

j. ^/i the strength and biological effects of 
V. preparations available, it is possible, 
^ 1 ingenuity, to adapt them to the needs 
i^y^he particular case at hand. Without 
■^,,1 knowledge, radium had better not be 
'^l. One must always be master of his 

equipment, though it need not be ex- 
^^y like that used by someone else if the 
•'■;',i.ciples of irradiation are followed. 
■‘Titration or the quality of radiation 
•/ a radium I believe to be important, 
y'. it is my impression that the gamma 
' 's give the best cosmetic results. An- 
ws says; “Only brass filtration (2 mm.) 
been used during the past five years,” 
evidently considers the gamma rays 
In addition to the metal filter, I use 
or more millimeters of rubber; if more 
l-i’cance is needed, felt or gauze of the 
ji'per thickness for the proper distance is 
j>ful. For small, very superficial lesions, 
y'equently use composition plaques such 
fj;ire used in dermatology, with only 0.13 
xi. of Cu plus 1.0 mm. of rubber as filtra- 
;rT. A single application of thirty min- 
%s up to an hour will usually be sufficient 
j 'h the above filtration, with a plaque on 
jt-tnaU lesion. 

The duration of the application 
pi vary with the strength of the prepara- 
')fa, the filtration, and the distance. In 
^leral, I aim to give 50 per cent of an 
j^'/rthema dose. Care must be taken not 



Fig. 7 . Case VII. J. H., female, age ll'A months, 
was referred by Dr. C. F. Stofflet of Pen Argyl, Penna. 
Cavernous hemangioma (A) approximately 5 cm. in 
diametp and elevated about 2 cm., occupying the 
inner side of the upper part of the left thigh. I hesi- 
tated to use radium because of the danger that might 
occur to the ovary, for with radium one cannot abso- 
lutely confine the radiation to the lesion. I hesitated 
to use x-ray treatment for fear of damaging the 
epiphyses of the left thigh. Therefore, under general 
anesthesia, I removed the entire tumor area by dectro- 
surgery, then sutured the wound. Primary union was 
obtained (B). The patient was well June 7, 1939 (C). 
The microscopic diagnosis was "cavernous and telangi- 
ectatic hemangioma.” 


to overtreat. One should not produce 
ulceration or desquamation by any method 
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Ter local anesthesia. It is indicated should be to destroy only the hemangioma, 
■.; 3 n tlie lesions are small, superficial, and avoiding destruction of the deeper and 
'.Tted where a slight scar is not objection- healthy tissue, for the deeper the destruc- 
'. 3 . This is the same type of lesion which tion, the more scarring will result. Super- 
, be successfully treated by carbon di- ficial and incomplete destruction of a 
le snow or dermatological composition cavernous hemangioma will also cause 
Turn plaques. A small scar on the scalp scarring of the skin, even if the effect has 
■‘ x superficial scar on the scrotum is not not been deep enough actually to destroy 
-ectionable— or, at least, is a lesser evil— the lesion. The result is an ugly white scar 
,-,le a scar on the eyelids may cause con- on the surface, with a bluish red tumor 



Fig. 9. Case IX. S. P., male, age 1 year, referred on Oct. 16, 1913, with a cavernous 
hemangioma approximately 1.5 cm., located in the center of the upper lip (A). This 
was destroyed by electrodesiccation under novocaine anesthesia, showing a perfect 
result after four months (B). This was maintained twenty years later (C). 

.(jdon. I have found electrodesiccation underneath. Skill and good judgment are 
lecially useful in the destruction of the essential in this method of destruction. 
iry afid warty birthmarks, particularly on 

3 scalp (Fig. 11). When electrodesicca- electrosurgery 

n is used on the scalp, one should sepa- Electrosurgery in the treatment of cav- 
ce the skin from the periosteum so that ernous hemangioma consists in the use of 
will not be damaged by the spark, the high-frequency bipolar cutting current, 
.herwise, necrosis of the external table The current should be adjusted so as to cut 
d sequestration will follow. Thissepara- but not to produce a flame. The wound 
m of the lesion from the scalp is easily can then be sutured. So far, in the cases in 
compHshed by the injection of novo- which I have used this method, I have ob- 
ine under and around the lesion. tained primary union, no infection, and 

In the use of electrodesiccation, the aim quite satisfactory results. Electrosurgery 
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iO. Cass X. Y., in 


Ese E 


EiOEths, tvas referred bv Dr. J . 3.1, SrfflasraEt 
o: TrEEtcn:, X. T., on ixng. Id, i?32, -Kitn a 
cavemens hsnsngicgna involving the entire 
riiht. ferearm (A). Becanse of the age of the 
patient and possToIe danger to the epiphv^s, 
this vras not treated bv irradiation. Instead 
I rentoved the entire tamer by elsctrcccagnla- 
tfon. Jice area vtas dressed tmth aS nacrotir 
tissne had been ihrovm on and healthy gtatra- 
lation tissne had formed, teen, on Orn 5, 
3P.32, at my recnest. Dr. v. m. Bates did a shin 
grafting operatimi vrith s' 
shovm in C, Xov. 9, 1932. 


is indicated when the iedon is rather iar^; 


when it is supported by a good layer of 
subcutaneous tissue: when the surround- 
ing tissue is s*aSdendy movable to allow 
suturing: when thne is of importance; and 
when irradiation may do damage to epiph- 
yses or to the gonads (Fig. 7). 


TYPES OF HESIAXGIOSrA 

The above discussion applies particu- 
larly to the cavernous and strawberry- 



■tc 


Treatment of Hemangioma 


169 



Fig. 12. Case XII. B. S., female, age 32 months, was referred by Dr. Otto Goldstein, Dec. 17, 1942. She 
d a hemangioma involving the entire tongue, particularly the left side (A, A', B, B'). The tongue was ap- 
oximately four times normal thickness, and the patient was unable to retract it into the mouth. The tumor 
ntained considerable fibrous tissue. A portion of this warty growth had been removed surgically by Dr. Henry 
iller on Aug. 29, 1941, and the wound in the tongue was sutured. This operation was followed by much swell- 
g. Surface applications of radium had been made by Dr. B. P. Widmann, and "contact” roentgen therapy 
ider general anesthesia had been given by Dr. Eugene Pendergrass in January 1942. The tongue became 
■ollen and red after each of these contact treatments, but the tumor tissue had undergone little change. 

After conferring with the above-named physicians, I decided, in view of all the circumstances, that it was best 
introduce radium needles into the tumor. This was done under Venethene anesthesia. On Dec. 18, 1942, 
urteen 10-mg. radium needles in 0.4 mm. monel metal were introduced into the left side of the tongue for three 
mrs. On April 1, 1943, thirteen of these needles were inserted for a period of two hours, making a total of 6^ 
g. hr. on the left side of the tongue. 

Marked improvement followed (C and C'), with the left side becoming almost normal (June 5, 1943), as a 
suit of the needling described above. Further improvement is shown in D' and D (Dec. 18, 1943) as a result 
' the treatment described above, plus a roentgen dose of 250 r (125 kv., 5 ma., 6 min., 30 cm. distance, 2 mm. 
uminum filtration) on Nov. 12, 1943. This roentgen treatment was repeated on the date of the photograph, 
lec. 18. The left side of the tongue is now nearly normal, and can be completely retracted into the mouth. 
Some increase in the hemangiomatous condition of the right side of the tongue and floor of the mouth was 
pparent March 16, 1944 (E). On this date, under gener^ anesthesia, the diseased tissue was destroyed by 
iectrodesiccation. Eight 10-mg. radium needles were then inserted into the right side of the tongue for two and 
half hours. The tongue was fully retracted and practically normal on May 23, 1944 (E'). At that date, the 
jwer teeth had been pressed forward by the previous enlargement of the tongue, so that they projected beyond 
he upp^ tee^. Under repeated pressture during the next four months, these teeth have receded almost normally. 
The right side of the tongue is now practically normal (F and F'), as are the teeth and mouth. 
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mark hemangiomata or birthmarks affect- 
ing the surface of the body. Electrodesic- 
cation is also applicable to nevi, both the 
pigmented and the hairy types. Radium 
and x-rays are not satisfactory in the treat- 
ment of the thickened, warty, and hairy 
types (Fig. 11). I have had no experience 
in the treatment of hemangioma of hone, 
though it seems to me that high-voltage 
roentgen therapy would be useful. Good 
results have been reported in hemangioma 
of the spine by Ghormley, Stehr, Ferber, 
Schlezinger, and Thomas. Since surgery 
is serious, but tlie only alternative, it 
would seem advisable to try irradiation 
in all such cases, and allow enough time to 
see results. 

The essential factors used in treating 
the illustrative cases are given briefly in the 
legends. 

SUMMARY AND CONCLUSIONS 

1. Hemangioma is a disfiguring and 
distressing blemish in a child. The caver- 
nous and strawberry types respond satis- 
factorily in nearly all cases to irradiation 
thera py and therefore should be treated as 
early as is practicable. I have found no 
series of cases reported in the literature in 
which the lesions have disappeared spon- 
taneously. One finds only an occasional 
statement that this may occur. I have 
never seen it. Therefore, one should not 
wait for spontaneous cures. 

2. The portwine type of hemangioma 
has not responded to irradiation. At pres- 
ent, it seems best to cover this type with 
cosmetic. 

3. The type of irradiation as reported 
in the literature and used with success has 
varied from50-kv. contact roentgen therapy 
to 200-kv. with filtration through 0.5 mm. 
copper, and to gamma radiation from ra- 
dium. The gamma radiation seems to 
give the most uniformly good cosmetic re- 
sults, and I prefer it. 

4. Good results have been reported 


with carbon dioxide snow and injection, 
have used electrosurgery and electrodes 
cation with good results in selected case 
5. Good results have been reported Is 
lowing high-voltage irradiation of kr 
angioma of the vertebrae. 

1930 Chestnut St. 

Philadelphia 3, Pcnna. 
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The Value of Stereoscopy in Mass Radiography of the Chest' 

IRA LEWIS, = M.D., and RUSSELL H. MORGAN, => M.D. 


r HE DIAGNOSIS oi disease by general 
radiographic methods involves two 
indamental processes. The first con- 
ims the detection of an abnormal condi- 
on and constitutes that portion of the 
amination in which the film is carefully 
anned in an effort to discover unusual 
entgen patterns. The second process 
ncerhs the identification of disease and 
rms that part of the examination in which 
e abnormal patterns, having been found, 
e scrutinized and their characteristics 
'aluated in order to establish the nature 
the lesion. 

In these two processes, stereoscopy may 
i of considerable assistance. This is 
irticularly so in the identification phase, 
here the localization and improved visuali- 
ition of the roentgen changes afforded by 
ereoscopy are useful in reaching a patho- 
igical diagnosis. It is not surprising then 
lat stereoscopy has become a well estab- 
shed procedure in general radiology. 

The situation regarding stereoscopy in 
lass radiography of the chest, however, is 
inch less well defined. Here the emphasis 
5 almost solely on the detection of disease, 
nth the identification process being re- 
erved until a study has been made of full- 
ize 14 X 17 -inch films in one or more pro- 
ections. This fact obviously reduces to 
ome extent the need for the stereoscopic 
echnic in this type of examination. 

Stereoscopy will exhibit its greatest use- 
ulness in mass radiography in those cases 
n which an existing lesion is so small that 
t may be hidden by a rib or clavicle and 
fierefore overlooked. Opinions regarding 
he incidence of such cases among the 
general population vary between rather 
vide limits, some radiologists believing 
hat a sizable proportion of minimal tuber- 
mlous lesions will be undetected unless 


stereoscopy is employed in the small film 
examination and others being , equally cer- 
tain that only a few will be overlooked. 

In an effort to resolve this difference of 
opinion, over 4,000 stereoscopic 4 X 10- 
inch films of the chest were recently exam- 
ined by the writers with a view to finding 
the number of minimal tuberculous lesions 
that might be overlooked if single instead 
of stereoscopic films are made in mass chest 
surveys. This group of films was obtained 
from several surveys to which the writers 
had access and included, by deliberate se- 
lection, a large number of pathological 
lesions. Minimal tuberculosis was the 
process chosen for study not only because 
of its current significance in case finding 
but because its localized nature makes it 
likely that stereoscopy would assist in its 
visualization more ttan in that of other 
lesions. There are, for example, other 
processes, such as the pneumoconioses, 
that are difficult to detect radiographically, 
but these lesions are frequently generalized 
in extent and therefore are not usually 
clarified by multiple views. 

Within the group of films studied, 609 
presented evidence of minimal tuberculo- 
sis. Among these, slightly more than a 
third exhibited small, poorly defined opaci- 
ties with irregular borders characteristic .of 
so-called exudative tuberculosis and there- 
fore considered worthy of fiurther clinical 
investigation. The remainder indicated 
only such changes as fibrotic strands and 
pulmonary scars and were deemed of little 
significance. This ratio of significant to 
non-significant cases is in close agreement 
with the writers’ experience in mass case- 
finding work throughout the United States. 
The group, therefore, probably constitutes 
a representative sample of minimal tuber- 
culous disease in the general population. 


' From the Radiology Section, Tuberculosis Control Division, U. S. Public Health Service Accented for 
publication in July 1945. ’ 

- Surgeon (R), U. S. Public Health Service. 
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Within the group of potentially signifi- 
cant fihns, only 7 were discovered in which 
the lesions were seen in one of the stereo- 
scopic views and not in the other. This 
represents 1.1 per cent of the total number 
of films exhibiting changes of minimal 
tuberculosis. In 27 other films, or 4.4 per 
cent of the total, the lesions were seen to 
better advantage on one of the stereo- 
scopic pair but were visualized sufficiently 
well on both views to permit detection 
regardless of which was chosen for study. 
As might be expected, the cause of the 
poorer visuahzation in many cases was the 
superimposition of the lesions on rib struc- 
tures. In other instances variation in 
projection accounted for the differences 
observed. In aU cases, however, it was 
more the duphcity of view than the fact 
that the films were made stereoscopically 
that seemed to improve perception. 

In regard to the films in which one of the 
stereoscopic pair failed to record the le- 
sion, it is reasonable to say that not aU 7 
cases would be overlooked in a mass radio- 
graphic chest survey if only single films 
were made, since there is obviously an 
equal chance that the better of the two 
views would be obtained. It therefore fol- 
lows that only 0.6 per cent of cases of 
minimal tuberculosis {i.e., one-half of 
1.1 per cent) are hkely to be overlooked if 
single instead of stereoscopic films are made 
routinely in mass radiography. 

Mass chest surveys conducted by the 
U. S. Public Health Service and associated 
groups have shown that approximately 1 
per cent of the population has x-ray evi- 
dence of minimal tuberculosis. One may 
therefore expect stereoscopy to be of assist- 
ance in the detection of this disease in only 
6 per 100,000 individuals examined. This 
certainly must be considered an insignifi- 
cant nmnber, especially in view of the fact 
that the personal error which a physician 
exhibits when reading chest films of all 
types {i.e., 14 X 17-inch celluloid, 14 X 
17-inch paper, 4 X 10-mch, and 35-mm. 


f’cbnia:} 

films) is, as recently shown by a carefel- 
controlled study (1), many times greats. 

Furthermore, since the cost of mat, 
stereoscopic films is almost double that 
making single films, it is evident that c 
number of cases of tuberculosis that e 
be discovered for each case-finding doL- 
that is spent -ivill be approximately (e: 
as great when single films are made. Fr 
example, if 200,000 persons are examir;; 
by single films, statistical data (2) indie:- 
that 3,000 cases of tuberculosis of alltyp: 
(minimal, moderately advanced, andl 
advanced) ■will be discovered. If stea?: 
copy were employed, xvith the same Iri 
available for the study, only 100,000 y.: 
sons could be examined, -with the resulk 
discovery of 1,500 cases of tuberculosis];!.' 
6 additional cases which would be detect; 
because of the use of stereoscopy. Frc-; 
public health standpoint, therefore, t 
choice of procedures is overwhelminglv;; 
favor of the single film method. 

From the foregoing it is clear thatst®' 
oscopy adds little to the diagnostic acr-- 
racy of mass radiography of the chest Fc 
applies to case finding in hospitals as icc 
as in industry. It is recognized that 
radiologists and chest specialists have* 
strong personal preference for stereosco,: 
However, it must be constantly borne 
mind that such a preference is based 
on subjective factors. It appears thab 
the single film technic were used fof ^ 
detection of disease, and stereoscopy^^ 
confined to the identification of lesions ^ 
covered by mass radiography, 
benefits would be derived from tbo 
finding procedures which are a'a 3 
today. 

Tuberculosis Control Division 
U. S. Public Health Service 
Bethesda, Md. 


references 

L. Chamberlain, W. E.: Personal comni^ _ 
J. Hilleboe, H. E., and Morgan, 
diography of the Chest, Chicago, 
lers, Inc,, 1945, 


Comparison of Two Levels of Roentgen and Neutron 
Irradiation of Normal and Lymphomatous Mice, Using 

Radiophosphorus as an Indicator of Cellular Activity^ 


K. G. SCOTT, A.B, 

Crocker Laboratory, University of California, Berkeley, Calif. 


•) ADIOPHOSPHORUS^ has been used as a 
tracer in studies of tlie phosphorus 
•change of normal and lymphomatous 
sues of mice (1, 2). It has been shown 
■'•at the uptake by neoplastic tissues 
'•the result of their mitotic activity (3, 4). 
- nounts of radiation causing a depression 
-'^tissue metabohsm should also reduce its 


II. Normal Mice 
Group D: 3 mice 

(normal control) No irradiation 

Group E: 2 mice 65 n neutrons 

Twenty-four hours after groups A, B, 
and E had been irradiated, all five groups 
were given (0.25 c.c. of an isotonic solu- 
tion of disodium phosphate containing 4.3 
microcuries of P^^ at pH 7 subcutaneously). 


‘•'-BLE I : Percentage of P=“ Retention per Gram op Tissue 24 Hours after Injection and 48 Hours 
after Neutron or Roentgen Irradiation,* for Lymphomatous and Normal Mice. Series I 


n" 

Tissue 

Group A Lymphoma 
400 r x-ray (5 mice) 

1 

Group B Lymphoma 

65 n neutrons (3 mice) 

Group C 
Lymphoma j 
Control 
(6 mice) 

Group D 1 
Normal | 
Control 
(3 mice) 

Group E 
Normal 

65 n neutrons 
(2 mice) 

ior 


% 

%of 

% 

%of 

% 

% 


.1;' 


Retained 

Control 

Retained 

Control 

Retained 

Retained 



Tumor 

2.14 

89 

1.17 

49 

2.40 




Liver 

2.27 

95 

2.30 

96 

2.40 

2 ! 88 

2.99 

t- 

Spleen 

3.0 

73 

2.84 

69 


3.20 

2.78 


Muscle 

1.63 

107 

1.49 

98 


2.0 

2.05 


Bone 

2.33 

89 

2.64 

100 


5.70 

5.45 


•■■■* Whole body irradiation. 


'hosphorus accumulation. In the investi- 
''ition to be reported here, P^^ was used in 
•"rder to compare the effects of neutron and 
-bentgen irradiation upon normal and 
■('■mphomatous tissues (5). The measure- 
ments of neutron and roentgen radiation 
-We made by Dr, Paul Aebersold. 

' Two series of experiments were per- 
'ormed. In Series I, 19 Strong “A” female 
?uce were used. Of these, 14 were in- 
culated with lymphoma subcutaneously 
n one side only. Twenty days later the 
lice were divided into five groups and 
reated as follows : 

I. Lymphomatous Mice 

Group A: 5 mice 400 r x-ray (whole body) 

^ Group B: 3 mice 65 n neutrons (whole body) 

Group C: 6 mice 

p (lymphoma control) ... No irradiation 


Forty-eight hours after irradiation, the 
mice were killed. The tissues fisted in 
Table I were ashed in an electric muffle 
furnace. They were assayed for activity 
with an electroscope. 

In Series II of this experiment, 17 Strong 
“A” female mice were inoculated with 
l 3 nnphoma subcutaneously on one side 
only. Twenty-one days later, they were 
divided into three groups and treated as 
follows : 

Lymphomatous Irradiation 

Mice Administered 

Group 1: 6 mice (lym- 
phoma controls) None 

Group 11: 6 mice 300 r x-ray (whole body) 

Group III; 5 mice 50 n neutrons (whole body) 

Eight hours after irradiation, these mice 
were given P^^ (0.25 c.c. of an isotonic solu- 


-f tte SmbS pSttion supported by the Columbia Fund for Medical Physics 

" Hereafter called P®-. 
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Table II; Average Wet Weights of Tissxjes (m Grams) of Lymthomatous and Normal Anisuls^SF" 

AFTER Roentgen and Neutron Irradiation. Series I 


Tissue 


Tumor 

Liver 

Spleen 


Group A 
Lymphoma 
400 r x-ray 
(5 mice) 


Group B 
Lymphoma 
65 n neutrons 
(3 mice) 


1.40 1.07 
1.60 1.70 
0.26 0.17 


Group C Gjpjjj 

Lymphoma Group D NormsllL 

Control Normal Control 65 n nrA-" 

(6 mice) (3 mice) 

3.62 r: ~ 

1.90 1.10 hid 

0.59 0.22 011 


Table III ; Body Weights (in Grams) of Lympho- 
MATOUS Mice Isimediately before Irradiation and 
Thirty-Six Hours Later. Series II 


Control Animals 
Lymphoma Only 

Lymphoma 
300 r x-ray | 

Lymphoma 

50 n neutrons 

Before 

After 

Before 

After 

I Before 

After 

24.7 

24.0 

24.7 

20.4 

20.7 

18.2 

26.3 

25.0 

1 23.7 

21.0 

23.4 

21.6 

26.3 

25.0 

27.4 

23.4 

21.1 

18.0 

24.4 

24.0 

22.0 

20.2 

20.0 

18.0 

20.0 

18.3 

25.1 

22.0 

23.6 

21.3 

22.3 

22.0 

23.1 

20.0 



Ave. 24.0 

23.1 

24.3 

21.2 

21.8 

19.4 


Series II the depression of phospkc. 
metabolism was greater than in Sens: 
although, the dosages were of tfies: 
order (see Tables I and IV). Thise": 
may be due to the difference in timeic 
vals chosen. 

Neutrons appear to be roughly safe. 
as effective as roentgen rays in redt-i 
the phosphorus uptake of the Ijmpte 
Although the tumors, before irradiaticc: 
comparative groups, were essentially! 


Table IV : Percentage of Administered P’* per Gram 24 Hours after Injection and 32 Hons 

Neutron or Roentgen Irradiation.* Series II I 


Group I: Control mice received lymphoma subcutaneously 21 days prior to irradiation of Groups II asdltl 



Mouse A 

Mouse B 

Mouse C 

Mouse D 

Mouse E 

Mouse 

Tumor 

4.5 

3.5 

3.6 

3.9 

3.9 

3.9 

Lymph Nodes 

4.8 

4.7 

4.6 

4.2 

5.4 

5.4 

Spleen 

7.0 

4.0 

6.0 

5.7 

6.5 


Liver 

4.9 

2.6 

3.8 

3.3 

4.2 

4.9 


Group II: 300 r x-rays plus lymphoma subcutaneously 21 days prior to irradiation. 



Mouse A 

Mouse B 

Mouse C 

Mouse D Mouse E 

Motise F 

Average, 

% 

Tumor 

2.0 

2.4 

1.1 

2.1 

1.3 

2.2 

1.85 

Lymph Nodes 

2.7 

4.5 

2.1 

3.3 

2.1 

3.2 

2.98 

Spleen 

2.3 

3.2 

5'. 2 

3.2 

4.1 


3.60 

Liver 

2.9 

3.8 

3.4 

3.7 

3.1 

3.2 

3.35 


Group III: 50 n neutrons plus lymphoma subcutaneously 21 days prior to irradiation. 



Mouse A 

Mouse B 

Mouse C 

2Iouse D 

Mouse E 

Average, 

% 

dr.’'-' 

Tumor 

1.9 

2.3 

2.0 

2.6 

1.5 

2.06 

OJ.I 

75.1 

Lymph Nodes 

4.0 

4.0 

4.0 

5.0 

4.0 

4.20 

Spleen 

5.5 

2.3 

4.4 

4.0 

5.8 

4.40 

Liver 

3.2 

3.1 

3.6 

3.8 

3.9 

3.52 


* VTiole body radiation. 


tion of disodium phosphate at pH 7 sub- 
cutaneously, containing 7.0 microcuries 
Thirty-two hours after irradiation, 
the mice were killed. The tissues listed in 
Table IV were assayed for activity in the 
same manner as in Series I. 

The experiments described above indi- 
cate that the accumulation of phosphorus 
by tumor tissue (lymphoma) is depressed 
by neutron or roentgen irradiation. In 


same in size, neutrons possibly ^ 
greater regression of lymphoma 
roentgen rays (see Tables II and /■ 
Liver, spleen, and lymph nodes ^ 
infiltrated with the lymphoma m 
these studies (5). The data show ^ 
phosphorus uptake of f 
pressed (see Tables I and lyj. 

Df grow& of the infiltrating ^ ^ 

jells is also suggested by a reduc 
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BLE V: Average Wet Weights (in Grams) of 
_5SUES OF Lympiiomatous Mice Following Neu- 
tron AND Roentgen Irradiation. Series II 


Tissue 

Control 

300 r x-ray 

50 n 

neutrons 

Timor 

0.748 

0.459 

0.264 

ymph node 

0.253 

0.084 

0.081 

both sides 

one side 

one side 

oleen 

0.609 

0.203 

0.217 

iver 

1.876 

1.798 

1.591 


weights of these tissues (see Tables II 
; ,d V). The effect of irradiation upon the 
Ttal body weights of the mice used in 
ries II is given in Table III. Although 
me weight was lost, it was relatively 
. uch less than that observed in the in- 
,drated tissues. No definite effect upon 
.•.-.e phosphorus metabolism of normal mice 
'..as observed when 65 n were given in 
^-ries I. 

SUMMARY 

Neutrons and roentgen rays depress the 
^losphorus uptake of lymphomatous tis- 


sues in mice as measured by radiophos- 
phorus. By the use of this technic, an- 
other method is available for the study of 
the effects of various radiations on normal 
and neoplastic tissues. 

Crocker Laboratory 
University of California 
Berkeley, California 
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Some Observations on X-Ray Treatment Cones' 

C. E, EDDY, D.Sc., F.Inst.P,, and D. J. STEVENS, B.So., A.Inst.P, 
Commonwealth X-Ray and Radium Laboratory, University of Melbourne 


I N RECENT years, considerable attention 
has been given to the matter of pro- 
viding the radiotherapist with more re- 
liable high-tension generating equipment 
and x-ray tubes, more accurate physical 
measurements of the x-ray output, and 
more trustworthy evaluations of skin dose 
and depth dose data. With respect to 
treatment cones, however, it would appear 
that some improvement is still necessary. 
Manufacturers have made available a 
large variety of cones and applicators 
which in many cases are being used in con- 
junction with x-ray equipment without full 
realization of their individual limitations. 
In particular, the practice of supplying 
accessories which attempt to provide for 
aU types of therapy (superficial, deep, and 
cavity) with the one high-voltage therapy 
unit has resulted in the production of some 
treatment cones which do not conform to 
soimd physical principles. This report is 
based on experience gained during the 
routine calibration of ah. types of x-ray 
equipment in Australia. With many of 
the points raised the radiological physicist 
is already familiar, but it is felt that em- 
phasis should be laid on the need for more 
careful design of treatment cones. 

Quimby and Marinelli (1), Jacobson (2), 
and Shverstone and Wolf (3) have ah 
shown the necessity for the photographic 
examination of the field of a treatment 


directly to the tube housing. Cones i 
used for the fohowing reasons ; 

(1) To maintain a given focal-’^ 

distance. 

(2) To limit the x-ray beam to 1 ; 

particular area which it is 
to irradiate. 

(3) To aid in the directioning of t 

x-ray beam. 

(4) T o provide compression when ds; 

seated lesions are being fc 
diated. If by the use of Conors 
sion, the distance between c 
skin and the lesion can be did 
ished, an appreciably higher d.;; 
can be delivered to the lesion i- 
any given value of the skin dos. 

Cones can be conveniently class;; 
into two essentially different 
pending on the method by which theare-- 
defined at the cone surface. In the 
type (Fig. 1, A) the cone has a large up' 
aperture and the walls are constructoh' 
radiopaque material (usually lead); t; 
can be called the side-shielded cone. 
cones are supplied with some deep-ther^^ 
equipment but are much more 
used in association with superficial 
contact therapy apparatus. The sec.- 
type (Fig. 1, B) has a radiopaque *^ 
phragm at the top with an aperture otu 
correct dimensions to define the bea®' 


cone. During the initial calibrations of 
x-ray equipment by this laboratory a 
routine check by photographic and ioniza- 
tion means is made of the fields produced 
by individual cones, and it is our impression 
that little has been done in recent years to 
improve the general design of cones. 

TYPES OF TREATMENT CONES 

In general, treatment cones are provided 
for attachment either to a master cone or 

* Accepted for publication, in May 1945. 


the exit surface of the cone. The 
are constructed of seme light 
their only requirement being su 
rigidity to support the exit 
definite distance. This type can ^ 
the top-diaphragm cone. 
opirdon of Shverstone and Wolf _ 
most satisfactory cones are those in 
the field is defined at the skin suna 
have been of the opinion “ j:'; 
diaphragm cone is most jeep 

only the latter type is now used wi 
therapy equipment in Austrah'a. 
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I! Fig. 1 Typical construction of (A) side-shielded cone and (B) top-diaphragm cone. The radiopaque 
material 'limiting the beam is indicated by hatching. The direct radiation is indicated by continuous lines, 
the scattered radiation by broken lines. 


We have, however, recently compared 
again the two types of cone. Reference to 
-Figure 1, A, will show that the radiation 
■Teaching the skin from the side-shielded 
..cone consists of (1) radiation reaching the 
i.skin directly from the focal spot (it is this 
'/.radiation alone which is transmitted by 
’..the top-diaphragm cone) and (2) radiation 
'.reaching the skin after scattering from the 
^.lining of the wall of the cone. 

To study the effect of this second com- 
';.ponent, the limiting diaphragms were re- 
( moved from two standard treatment cones 
with areas of 10 X 10 cm. and 4X4 cm., 
respectively, and the walls of the cones 
? lined with lead to define the area of the 
^ exit surface. Ionization measurements 
'' showed that the radiation reaching the 
skin after scattering from the walls of the 
; cone was approximately 12 per cent in the 
' case of the 10 X 10-cm. cone and appre- 
■ ciably more with the 4 X 4-cm. cone. 
This is in general agreement with the re- 
suits of Silverstone and Wolf, and of 
Williams (4). By testing the validity of 
i' the inverse-square law, however (see Table 


I), it was shown that this scattered radia- 
tion traversed the face of the cone at such 
angles that the majority of it was outside 


Tabub I ; Tbst op Vabioity op Inverse-Square Law 
WITH Different Cones 


F.S.D. 
d cm. 

Top-Diaphragm Cone 

Side-Shielded Cone 

Free 

Air 1 

Output 

r/min.(I) 

Id* 

Free 

! 

; Output 1 
ir/min.(I): 

Id= 

51.5 

35.2 

934 X 10= 

38.1 1 

1,011 X 10= 

52 


» . • 

36.6 ! 

990 X 10= 

53 

3^1 

930 X 10= 

33.7 

946 X 10= 

55 

30.9 

935 X 10= 

30.8 

930 X 10= 

58 


. » . 

27.6 

928 X 10= 

60 

25.9 

933 X 10= 

26.05 

938 X 10= 

65 



22.05 

932 X 10= 

70 

io.i 

936 X 10= 

19.1 

935 X 10= 


the direct beam after traveling 3 cm. below 
the face of the cone. The presence of this 
additional radiation, although at first 
sight appearing to have advantages, ac- 
tually introduces two difficulties. Since 
it is impossible to place the ionization 
chamber in the plane of the face of the 
cone, the evaluation of the x-ray dosage 
in that plane is deduced from measure- 
ments taken at known distances below the 
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b 10 15 20 

DIAMETER OP FOCAL SPOT (MM. ) 


Fig.. 2. Variation of width of penumbra with diam- 
eter of focal spot for a focal-skin distance of 50 cm., 
a diaphragm-skin distance of 15 cm., and a treatment 
port of 10 X 10 cm. Geometrical consideration shows 
that the width of the penumbra will be different at dif- 
ferent edges of the field. That shown (for the edge adja- 
cent to the cathode) has the maximum value. 


partures from the law occur. A justf 
more serious difficulty arises, however,!: 
the actual treatment of a deep-seated k 
sion, since the scattered radiation tie 
only adds an undesirable dose to the i'A 
and superficial tissues and leads to a dt 
crease in the depth dose for any gm. 
value of the skin dose. Moreover, it a- 
be shown that the scattered component!; 
definitely softer than the direct radiafe 
and this fact again leads to addition: 
dosage of the superficial tissues, k: 
proportion of the scattered component vil 
of course, depend upon the geometria 
factors of the cone system. It may beth: 
the soft component is a reason for theki 
of agreement between published bad 
scatter and depth dose data where woife 
have used cones of different types. 

One criticism of the top-diaphragfflcoK 
has been the decrease of dosage toward fe 
edge of the cone due to penumbral i®?' 



DIAPHRACU-SKIN MSTANCE (CM. ) 

Fig, 3. Variation of width of penumbra for a 10 X 10-cm. field with 
variation in the position of the defining diaphragm relative to the skin: 

(o) for a focal-skin distance of 50 cm.; (6) for a focal-skin distance of 80 cut. ^ 

plane. In cases where the inverse-square In the photographic examinations, 
law is obeyed (as with the top-diaphragm not been our experience to find any 
cone) this evaluation can be made with sive penumbra, but the ma-gnitu^ 
much greater accuracy than where de- penumbra is of course detemun^ 
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ize of the focal spot, and the relative dis- 
ances from it of the cone face and the 
•.efining diaphragm. Figure 2 shows the 
rariation of the width of the penumbra 
yith variation in the diameter of the focal 
pot when the diaphragm-skin distance is 
'5 cm. for a focal-skin distance of 50 cm. 
'.nd a treatment cone of 10 X 10 cm. In 
;?igure 3 the variation of the width of the 
lenumbra with variation in the position 
'.)£ the defining diaphragm relative to the 



Fig. 4. Field produced by a commercial top-dia- 
phragm coue at 50 cm. The reduced intensity at the 
edges is due to absorption in the end of the cone. 


skin for the same treatment cone is illus- 
trated. It is evident that the width of 
the penumbra is reduced by reducing the 
distance between the defining diaphragm 
and the skin and it would be advantageous 
to use as short a treatment cone as possible 
consistent with ease and accuracy in ad- 
justing the cone to the patient. Further, 
it would appear more satisfactory to use a 
longer master cone when transferring from 
50 to SO cm. focal-skin distance than to 
place longer treatment cones on the one 
master cone. In equipment fitted with 
an intensimeter, this may necessitate a 
built-in ionization chamber in each master 
cone, but with these placed at different 
distances from the focal spot a check against 
error in cone selection would be provided. 



Fig. 5. Field produced by a commercial cone in which 
metal fittings of the ionization chamber in the master cone 
limit the beam. The area of the expected field is shown by 
the lines. 

It can be seen that in any case the area 
of the penumbra is small compared with 
the area of the field. It is possible, how- 
ever, that particular commercial cones pro- 
duce a field in which it appears that an ex- 
tensive penumbra is present. The field 
of a 10 X 10-cm. top-diaphragm cone of 
this type, with a focal-skin distance of 50 
cm., is shown in Figure 4. The reduced 
intensity at the edges in this case is not 
due to a penumbral image but to absorp- 
tion in the frame which supports the end 
of the cone. When this frame is removed, 
a central well defined field, with a penum- 
bra of the size to be expected from Figure 
3, is obtained. 

PHOTOGRAPHIC EXAMINATION OF FIELDS 
PRODUCED BY CONES 

Whichever type of cone is used, the 
photographic examination is of consider- 
able value in detecting irregular irradiation 
fields. When radiographic tubes are used 
for superficial therapy, it is frequently 
found that the aperture in the tube wall is 
sufficiently large that the target face casts 
an unexpected shadow and so limits the 
area of the field. In these cases a per- 
manently mounted circular diaphragm 
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Fig. 6. Leakage of radiation thronga a badly designed 
cotnmerciai cone. 


to dd&ne the field of maximum diameter is 
an advantage. In some deep therapy 
equipment portions of the filter holder or 
master cone have been foimd to cast 
shadows in the field. Figure o shows an 
example in which the metal fittings of an 
ionization chamber placed in the master 
cone have projected within the beam and 
appreciably reduced the area of field. 

In agreement with the experience of 
Jacobson and of Silverstone and Wolf, a 
surprising^' large number of diaphragmed 
cones have shown on photographic exami- 
nation that the beam does not coincide 
with the area defined by the face of the 
cone. In general, this has been due to 
fault}' construction or assembly of the com- 
ponents of the cone, and it appears that a 
thorough testing of all cones is not carried 
out before deliver}'. Fortimately, these 
errors are usually easy to correct. The 
most frequent causes of lack of coincidence 
of the beam with the area of the cone face 
are lack of parallelism of the side of the 
diaphragm (for a rectangular port) with 
the side of the face of the cone, and the 
lateral translation of the central point of 
the cone face relative to the central point 
of the diaphragm aperture. 

Photographic examination of the fields 
produced by cones is actually justified by 
the number of times in which imsuspected 
leakage of radiation through badly de- 
signed cones is detected. Figure 6 shows 


an example of such leakage, whidi h ' 
been found in all cones of the ore ' 
tested. This cone was intended to ghVi 
small circular field. The intensib'cci;- ' 
radiation leakage was sufBdent to 
definite skin damage in a prolonged te ‘ 
ment. It wiU be noticed that the 7 X;- ^ 
inch film used in the photograph of Ihr- ■ 
6 was not large enough to show the cr- 
plete ring of leakage radiation. lafc 
case of the first cone of this tjpe exaxht 
the initial examination of the field w 
carried out with a film just large esour;: 
record the main beam, and the lek: 
radiation was not detected iintil hr . 
when the reason for the epilation of a::- ; 
tient in an area some distance frox i ■ 
lesion treated was being investigated. 


VARLXTIOX OF FREE AIR OUTPUT WIIHiiL . 
OF COX'S 


Although with cones of the side-:^^-- 
type some variation of x-ray output:^ 
be obtained with area of field, in 
this does not occur with cones of 
diaphragm t}*pe. A recently installcdE-; , 
apy equipment was fitted with a - 
master cone containing two sets o: 
justable lead diaphragms at right 
to each other, so that an infinite ninnKj ; 
rectangular treatment ports could he f-' 
tained. ^Measurements of the x-ray 
put showed no variation greater ths^ 
experimental error for fields with 
ranging from IS to 625 sq. cm. 
sets out a number of these free air j 
for various areas of field. The indi’d-^ 


values were derived from one measure^- 


of the time required to deliver 20 
calibrated Hammer dosimeter. 
slightly discrepant value was obtaiuE^;^ 
was recorded, and thus possible erro^-^ 
individual readings due to variabOJ^^ 
supply voltage, tube current, 
in the values shown. The 
the circular fields were made by ^ 
number of circular aperture 
master cone when the 
phragms were wide open. 
smaller than IS sq. cm., some 
the free air dose was foimd. 
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ABLE II: Uniformity of Free Air Output with 
Area of Field 

Free Air Output 
r/min. 

22.8 

23.2 

22.7 

22.7 

23.2 

22.8 

22.7 

23.4 

23.4 

23.4 

23.2 

22.8 

Mean 23.0 =*= 1.2 per cent 

a agreement with those obtained with 
ones of fixed area. 

. The decrease in output with cones of 
Imall area may be due to two causes : (1) 
^'he focal spot may not be situated cen- 
"rally with respect to the aperture in the 
:ube wall. (2) The cone diaphragm may 
lot be situated centrally with respect to 
,his aperture. In either case, the decrease 
lecomes greater the smaller the area of the 
,.':one, or the larger the focal spot of the 
';.ube. For this reason, the use of very 
'mall cones (with a field of diameter 1 cm.) 
'vith tubes with a focal spot of approxi- 
'-.nately the same diameter invariably leads 
■;o a greatly decreased output and non- 
■uniform irradiation over the field. Even 
-with cones of larger area, errors due to 
either of the above causes wifi, introduce an 
appreciable variation of intensity over the 
-area of the field. 

' It is now a routine procedure during the 
initial calibration of any tube by this 
laboratory to check the centering of the 
vfocal spot, and of the cone mounting, with 
'a pin-hole camera. The camera consists 
!of a rigid steel framework, carrying on a 
platform at the lower end a film holder in 
“contact with which fine wires are stretched 
to produce fiducial fines on the fihn. The 
ipin hole is carried on an intermediate 
^ platform, while to the upper platform 
man be attached the appropriate adaptors 
t so that the camera can be mounted on any 
■■ t 5 pe of tube housing in place of the treat- 
iment cone. During the exposure, there 
;is suflicient off-focus radiation to register 
' the cross wires clearly on the film. Two 


ield in cm. 
1 . 8 circle 
-3.0 circle 
7.5 X 7.5 
5 X 12.5. 
1 . 0 circle 
5 X 15... 
.3X 5... 
.1 . 0 circle 
I X 10... 
.5 X 15... 
JX20... 
5 X 25. . . 
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Fig. 7. Pin-hole camera photographs showing dis- 
placement of the focal spot from the geometrical center 
of the x-ray tube. A truly centered focal spot would lie 
on the single reference line equidistant from the double 
reference lines. A. Focal spot displaced along tube 
axis. B. Focal spot displaced at right angles to tube 
axis. 

separate pin-hole photographs are taken, 
the cone adaptor being reversed on the 
tube mounting for the second exposure. 
If the image of the focal spot occupies an 
identical position on each film, then the 
cone mounting is correctly centered and 
aligned, while lack of centering of the focal 
spot is determined by the image falling 
away from the center of the cross wires. 
Two typical pin-hole photographs are 
shown in Figure 7. It is our experience 
that the focal spot is usually correctly 
centered in the tube axis, but may be dis- 
placed along the axis. In some cases thi.^^ 
displacement has been due to the position 
in which the tube is located in the tube 
housing. We have not found any tube to 
show such large departures from centering 
as were found by Jacobson. Even small 
displacements can, however, seriously af- 
fect the distribution through cones of 
small area; for example, with one equip- 
ment having a tube with focal spot 10 mm. 
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Table III: Variation of Free Air Output with 
Cones of Small Area 


Treatment Cone 
Diameter in cm. 

2.0 

2.5 

3.0 

Open port, . . 


Free Air Output 
r/min. 

... 18.0 
... 21.1 
... 22.5 
;.. 22.5 


in diameter displaced 7 mm. from the axis 
of the cone, the free air outputs shown in 
Table III were obtained with different 
cones. 

Photographic examination of the field 
given by the 2-cm. cone showed a wide 
variation in intensity over the area, as 
would be expected when a portion of the 
focal spot lay outside the cone of radiation 
selected by the diaphragm. To avoid this 
difficulty, we do not recommend the use of 
small diameter cones, but prefer to use a 
larger diameter cone (from 3 to 5 cm. de- 
pending upon the size of the focal spot) 
and to limit the beam to the desired area 
by a lead screen with a suitable aperture 
attached to the skin with adhesive tape. 
It should be emphasized that the use of 
small cones has another disadvantage in 
that it is more difficult to ensure that the 
beam covers the desired area, both at the 
commencement of treatment and during 
the exposure, when shght involuntary 
movement of the patient may seriously 
disturb the alignment. 

GENERAL SHAPE OF COMPRESSION CONES 

In many cases, the shape of compression 
cones is not satisfactory. Treatment cones 
with parallel sides are more readily intro- 
duced into body angles (such as the neck) 
than those which converge from the maxi- 
mum area of the master cone. The paint- 
ing of lines on the walls of treatment cones 
to mark the direction of the central and 
extreme rays is an advantage in assisting 
in correct alignment. The exit surface of 
many cones is a plane at right angles to the 
central ray and forms sharp edges at the 
intersections with the walls. These edges 
cause discomfort and seriously limit the 
degree of compression which can be ap- 
plied, particularly in anatomical sites ad- 
jacent to bony points. All cone faces 
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should be gently rounded, and the edjE 
finished in a smooth curve. A compre; 
sion cone molded from a transparent plast-: 
would have many advantages. 

INTRACAVITY TYPE CONES 

In some cases intracavity type cones ai: 
supplied with high-voltage equipment i: 
an attempt to provide technics similar I 
those of Chaoul and of Schaeffer-Wite 
In general, these cones are not particular!; 
satisfactory from the physical point r: 
view. In one example, a lead-lined co: 
verging cone rigidly attached to the ttit. 
housing is used with a variety of mtii 
intra-oral specula and hard rubber into 
vaginal specula. In practice, the corner- 
ing cone simply bears against the endd 
the speculum, free relative movement lie 
ing possible. The fields of these appfc 
tors have been examined photographical; 
and it was shown that a lack, of aligninsi 
of less than 5 degrees (an inclination rfd 
is often undetected by untrained personod 
between the axes of the cone and 
speculum results in an appreciable porW 
of the exit area of the speculum being c® 
pletdy shielded from radiation (see Fip® 
8). Even if the cone were correctly 
initially, a movement of this amount coit 
easily be undetected during a treatiua' 
In any case, the converging nature of ho^ 
the cone and the speculum results in £ 
shielded cone with a considerable 
tion of scattered radiation which makes s'; 
accurate determination of skin and dep- 
dose extremely difficult. 

With the hard rubber intravagina sp 
ula, a further difficulty is ^i^kroduced ^ 
to the leakage of radiation. ■ 
each speculum is provided with a ^ 




able 


it IS ev 


iddfd 


‘x-ray protective nng, 
from Figure 9 that a very 
quantity of radiation is delivered o 
the exit area of the speculum. .■ 

that this leakage traverses the su * 
the vagina is an additional s 

Our experience with cones of 0 

leads to the conviction that they s , j 
carefully examined from the physi 
of view before use is made of them- 
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. ■ ■ • . . - . -j 

Fig. 8. Fields produced with intra-oral specula (A) correctly aligned, and 
(B) out of alignment by 5 degrees. 

Fig. 9. Fields produced with hard rubber intravaginal specula (A) without 
and (B) with ‘‘x-ray protective ring.” 


SUMMARY 

:> As a result of experience with different 
':;::ypes of treatment cones, it is believed 
.jriat many of them suffer from serious dis- 
idvantages from a physical point of view. 
<.[t is suggested that careful attention to 
<rphysical requirements would lead to the 
introduction of cones which would be 
{■•;more satisfactory in practical application. 

It is claimed that treatment cones in 
which the field is defined by an aperture 
liat the top of the cone are more satisfactory 
i./ than those which define the field by means 
'ji. of radiopaque walls. 

]■/ The desirabihty of photographically 
';iexamining the field produced by each cone 
..is emphasized, and examples are given of 

ij typical defects which have been detected. 

If' 

li- 


lt is shown that the field produced by 
extremely small cones is often non-uniform 
and has a lower dosage than would be ex- 
pected and that the extent of this depends 
upon the dimensions of the focal spot and 
upon the lack of accurate centering of the 
focal spot with respect to the cone axis. 

Commonwealth X-Ray and Radium Laboratory 
University of Melbourne 
Carlton, N3, Victoria, Australia 
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E D I T O R I A 


The Latent Period Which Elapses Between the Onset oi a 
Lesion and the Appearance of Radiographic Signs 


A comparative macroscopic and radio- 
graphic study of such structures as the 
lungs or bones, the details of which appear 
to be so entire in the radiograph, readily 
reveals to the competent observer the fact 
that lesions need to have attained a suf- 
ficient size or have led to sufficient change 
before they will produce a contrast 
density which permits of their de- 
tection on the radiograph. Large lesions 
may be present, yet the radiograph will 
not reveal them. Obviously, considerable 
histologic change may occur before any 
macroscopic alteration is detected. In tis- 
sues other than bones and lungs, where the 
pathological changes produce no material 
increase in density, we are entirely de- 
pendent upon evidence of deformity of 
such contours of the affected or adjacent 
tissues as can be demonstrated by radi- 
ology. It should not be astonishing, there- 
fore, to realise that it takes time for radio- 
graphic signs to become recognisable after 
the onset of any assault, whether it be on 
the patient or on the pathologic process by 
medicaments, etc. 

The latent period in association with in- 
fectious diseases, -i.e., that period which 
elapses between infection and the appear- 
ance of cHnical signs, is well recognised, 
but it is not appreciated as much as it 
should be that, while the chnical signs in 
the early stages of disease or following an 
injury may be very prominent, the radio- 
graph may still fail to reveal any abnor- 
mality at the site. Perhaps even less is 
it recognised that, after the initial clinical 
signs have faded, radiographic evidence 
may still be absent or so insignificant that 
it may be missed by any but the experi- 


enced observer, and that, when mi:: 
graphic signs are well marked, the'".- 
signs may be insignificant. In ol 
words, the radiographic signs kg' 
the clinical at the onset, throughout •' 
duration, and during resolution. 

The duration of this lag shows cousite 
able variation in different conditions. !’ 
some, as pneumonia, it is short; inofe 
as cysticercosis, it may be five or ' ' 
years. While we must, therefore, thinl'; 
a negative latent radiographic 
following onset, we must think also of fc 
positive radiographic period which tut- 
after the disappearance of clinical sij® 
In some conditions positive radiograph , 
evidence persists throughout theremaia^' l 


of an apparently healthy hfe. 

Obviously, radiographs during the!- 
tent radiographic period will | 
evidence of the disease, though it 
present. Fmther radiographs must • 
taken after an interval depending on 
condition, if we wish to obtain confi^ 
tory evidence. The interval between 
first negative radiograph and the req^- 
for the second, which shows positive 
is usually much longer than the la 
radiographic period — ^probably 
first radiograph was of a patient with pi 
nent symptoms which have shown s 
abatement in the interval, a secon 




called for only because of a recru 
of symptoms or their failure to 
a reasonable time. In the case of ^ 


we 


period at the onset of ^^0- 


have an additional difficulty, 
radiographic evidence of^ hea e 
but no indication of reactivity. 
Failure to appreciate the discrep 
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aen clinical and radiographic signs has 
en had an unfortunate bearing on the 
atment of the patient. A few instances 
y be given from the many which occur, 
bowing trauma to a bone or dislocation 
a, joint, the radiographic signs of damage 
y not be detected for weeks, months, or 
;n a year or so, during which time the 
tial signs and symptoms may have gone 
1 the unfortunate patient may be en- 
gaged or even compelled to use — and 
atroy — the hmb or joint. In such cases 
; surgeons are hable to blame for these 
asters in so far as they deliberately 
led to seek the co-operation of their 
liological colleagues. Radiographic evi- 
nce of osteomyelitis does not appear for 
i days or more after the onset of promi- 
at clinical signs. To wait for it would 
. disastrous. In m'alignant disease of 
Y deep organ and in malignant metas- 
'.es in bone, clinical signs or symptoms 
xy be present for months or a year or 
We before there is radiographic evidence, 
ircinoma of the rectum may not only 
oduce prominent clinical signs and symp- 
hs but may even be detected by digital 
amination at a time when a thorough 
diographic examination is negative. One 
IS to think merely of the lack of radio- 
aphic evidence in the first two months of 
>rmal pregnancy to realise how large a 
sion and how prominent the physical 
jns can be without any radiological evi- 
ince. It has been shown that in the case 
pregnancy with foetal osteogenesis 
iperfecta the foetal skeleton may not be 
cognisable even at full term. Until 
cently, cerebral tumours could grow to 
great size without producing any radio- 
aphic evidence and, even with the aid of 
»ntrast media, the negative latent radio- 
•aphic period may be long. 

In the case of such a condition as tuber- 
ilosis, where there is a tendency to as- 
gn prime importance to radiographic 
ddence for detection of the lesions and 
olation of the patient, the negative latent 
idiographic period at the onset of the 
sease in the bones and the lungs, the 


persistence of the radiographic evidence 
when all the clinical signs have gone, and 
the delay between the recurrence of symp- 
toms and the appearance of new radio- 
graphic evidence in addition to that which 
indicates healed disease, all call for very 
serious consideration. The clinical signs 
of tuberculosis of the bones and joints may 
be prominent for months or even a year or 
more before any confirmatory evidence can 
be obtained radiographically. Unfortu- 
nately, the negative radiographic evidence 
at onset of the primary lesion or the reac- 
tivation is apt to be relied upon as conclu- 
sive evidence of freedom from the disease, 
and no further request is made until 
months later, when the worsening of the 
patient’s condition demands it, and then 
frequently the evidence of extensive dis- 
ease is only too apparent. From the point 
of view of preventive medicine, this is par- 
ticularly unfortunate, for such a patient 
can unknowingly infect others. 

There is an exception which proves the 
rule that radiographic signs lag behind the 
clinical, i.e., tumour metastases, hydatid 
cysts, and certain other conditions of the 
lungs may produce no local or systemic 
signs until they have reached a very con- 
siderable size, while their detection by 
radiography is possible long before clinical 
evidence appears. We radiologists have 
in the past emphasised and demonstrated 
what the radiograph will show and we have 
taught the clinician to expect confirmatory 
radiographic evidence particularly in cases 
with prominent clinical signs. We and 
our colleagues have illustrated our articles 
and lectures to students with radiographs 
having characteristic spectacular appear- 
ances, but we have said far too httle about 
the many conditions which the radiograph 
win not show. Consequently, there is a 
tendency for our colleagues to regard the 
radiologist as incompetent and the radio- 
graph as poor if it fails to furnish confirma- 
tory evidence when clinical evidence is 
prominent. 

James F. Brailsford, M.D. 

Birmingham, England 



ANNOUNCEMENTS AND BOOK REVIEWS 


AMERICAN COLLEGE OF PHYSICIANS 

The American College of Physicians will resume 
its Annual Meetings in 1946 and has now definitely 
chosen Philadelphia as the place and May 13-17 
as the time. Headquarters will be at the Philadel- 
phia Municipal Auditorium, 34th Street below 
Spruce. 

The Meeting will be conducted under the Presi- 
dency of Dr. Ernest E. Irons of Chicago and the 
General Chairmanship of Dr. George Aforris Piersol 
of Philadelphia. 


A volunje of 380 pages, with 749 iiiustrafe ^ 
232 figures. Published by Paul B. Hoeba.i- I* 
Medical Book Department of Harper kErcC, 
New York, 1946. Price ,$12.00. 1* 

il 

Dr. W. C. Rontgen. By Otto Glasser, aertl jl 
Clinic Foundation. A volume of 169 page,! 
numerous illustrations. Published by Q; : 
C Thomas, Springfield, 111., 1945. Price I 


JUBILEE ASSEMBLY 

Under the above title, tire Radiological Section of 
the Palestine Jewish Medical Association has pub- 
lished a collection of papers presented in observa- 
tion of the tenth anniversary of its founding and the 
fiftieth of Roentgen’s discovery of the x-ray. 

The papers, which are printed in both Hebrew 
and English, include: Fifty Years of Roentgenol- 
ogy, by R. Link; Radiology and the American Jew, 
by I. Kaplan; The Development of Physics Since 
the Discovery of the X-Rays, by E. Alexander; 
The Significance of the Menopause for Mammary 
Carcinoma, by L. Halberstaedter and A. Hochman; 
The Roentgenological Pathology of Fractures, by 
L. Drey ; The Tactics of Roentgen Examination of 
the Urinary Tract in Connection with Pyeloscopy, 
by H. Salinger and F. Saalberg; Fifty Years' Prog- 
ress in X-Ray Photographic Materials, by H. S. 
Tasker. Appended is a glossary of Hebrew roent- 
genologic terms with their English equivalents. 

The volume carries the dedication "To the scien- 
tists of all nations who sacrificed their lives for the 
advancement of roentgenological science and to the 
physicians and scientists of Israel and of the nations 
of the world who fell in their fight against the dread 
of Nazism.’’ 


Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

Clinical Roentgenology of the Heart. An- 
nals OF Roentgenology, Vol. XVIII, By John 
B. Schwedel, M.D., Associate Attending Physi- 
cian, Medical Division, Adjunct Attending 
Physician, Department of Roentgenology, Monte- 
fiore Hospital, New York; Attending Electro- 
cardiographer and Associate Visiting Physician 
■in Medicine, Gouvemeur Hospital, New York; 
Lieutenant Commander, M.C. (V)S., U.S.N.R. 


Otto Glasser, who has established tiis repat:. j 
as Rontgen’s biographer by his earlier accoE'. : 
the life of the great physicist in both Genrar ; 
English, has prepared a new volume in honor d: 
one-hundredth anniversary of Rontgen's biiti: 
the fiftieth anniversary of his discover)’ of “n J 
kind of rays.” The book is sponsored jointlyfcd ! 
American Roentgen Ray Society, the Raiiide;- : 
Society of North America, and the AmericanCok ■ 
of RadiologjL 

It is a small volume of 169 pages, printed ; 
paper and in an attractive format, though j 
wish that a somewhat better binding had been > 
Much of the material was included in the , j 
previous life of Rontgen but enough that is nffe 
been added to furnish an interesting supph®^' J 
the earlier work. ■ 

The material covers the main events of 
life, with special emphasis on the period of®’: 
ochal discovery and the ensuing years. Thest'^- ■ 
simple and graceful and Rontgen’s home life ® J 
scientific pursuits are presented with nDUSuriu-' 
ness. One almost shares his suprise as on that i- 
orable Nov. 8 he lighted a match and “di^”':. : 


that the source of the mysterious light 


•vvas 


thef'-'' 

barium platinocyanide screen lying on 
New translations of the three j 

which the discoverer accurately describes . j 
and their physical characteristics are inc u ' ^ 
a bibliography of all Rontgen’s scientific par- 
well as a chronology of his life are appen c • s 


Ago.-'' 


The 1945 Year Book of Radiologv 
edited by Charles A. Waters, 
in Roentgenology, Johns Hopkins 


m icoenigenoiogy, r^sK: , 

Assistant Visiting Roentgenologist, J : 

kins Hospital; Associate Editor, 

Firor, M.D., Assistant in ’ 

Hopkins University ; Assistant tn 
Johns Hopkins Hospital (on Ruve i P 
Forces). Therapeutics, edited f 
LAN, B.Sc., M.D.. Director, 

Department, Bellevue Hospitn , ;; 

Clinical Professor of Surgery, ^ ^ 

versity Medical College. A volume 


186 


10 


Announcements and Book Reviews 


187 


Itli 342 illustrations. Published by The Year 
^ok Publishers, Inc., Chicago, 111. Price S5.00. 

.:he 1945 “Year Book of Radiolog}'" is tlie four- 
) th of this series of volumes, bringing together in 

■ st form not only the significant contributions to 
radiological literature for the past year but 
mbling, also, scattered articles of radiologic 
rest from a large number of clinical journals. 

-r abstracts are carefully prepared and many illus- 
"ions from the original papers arc reproduced, 
s gratifying to find Ada Radiologica once again 
r • represented. 

■; a making up the volume, the illustrations have 
• 1 placed in closer juxtaposition to the text with 
;h they belong than in some of the earlier Year 
ks. This is of distinct advantage, but still 
dier improvement could be made by printing 

■ eath each cut the original reference with the 
'le of the author and the journal from which the 
i uract was prepared. Not only would this be of 
i to the reader but it would give well deserved 

■ lit to the many journals from which the material 
rawn. 

•.'".ike its predecessors, tire book is divided into two 
-ions — on diagnosis and therapy. Both are ar- 
;.-ged in general on an anatomical basis. The ther- 
j'.' section is prefaced by a useful introduction 
-friishing a general simvey of the field and includes 
•0 sections on Radiation Biolog}' and Radiation 
-vsics. 

...fhe book is well printed and attractively bound in 
general style of the earlier volumes. A useful 
,.^ex is included. This series of books is of increas- 
value for quick reference to individual subjects 
■,d for its comprehensive summary of the current 
irature. 

r 

'iTTle's Pathology of Tumors. Edited by 
"^'W. G. Barnard and A. H. T. Robb-Smith, A 
■'volume of 318 pages. Third Edition. H. K. 
"Lewis and Co., Ltd., London, 1945. Price 21 
•shillings. 

-There are few medium-sized books in English 
-'aich are devoted solely to the discussion of the 
;• OSS and microscopic essentials of the morphology 
tumors, while the few good French and German 
. xts are inaccessible to most students, owing to the 
arrier of language. Kettle’s small volume, origi- 
jiliy appearing in 1916, was the first compact 
•'.eatise in English to contain sufficient information 
< ir the interne or hospital resident. The author had 
■pnsiderable skill in drawing and prepared many of 
Ue excellent illustrations in the first edition, which 
fumbered 224 pages. This third edition contains 
.18 pages and 65 additional cuts, most of which are 
ihotomicrographs. 

.1 The new editors are amply equipped for their task, 
('S a cursor}' sun'ey of the text will show. The most 


important expansion has taken place in the con- 
sideration of tumors of the nervous system. No 
valuable space has been wasted in useless theoretic 
discussions or in descriptions of those extremely 
rare tumors which are met with only a few times in 
the ordinary physician's professional life. These 
are dismissed, as a rule, with a short note and refer- 
ences to sources where fuller details can be obtained. 
A short but sufficiently complete section is devoted 
to a survey of the experimental study of cancer, 
and the essential facts as regards the etiology of the 
disease are covered in twelve pages. 

The reproduction of Kettle’s drawings and of the 
new photographic cuts is excellent. The reviewer’s 
only criticism is that the magnification of the draw- 
ings is expressed in the Teutonic style, by giving the 
focal length of the objective and the number of the 
ocular. As the focal length of the objective is not 
always as stated by tlie manufacturer, and eye- 
pieces of the same number vary considerably, it 
would be better if the magnifications were ex- 
pressed in the proper fashion, that is, in actual diam- 
eters. In comparing pictures with a section for 
diagnosis, it is sometimes helpful to know, the 
magnification. Also, a certain number of the 
otherwise excellent composite cuts have been re- 
versed, presumably by the printer, so that the 
legends do not correctly indicate the areas described. 

The ■writer knows of no more convenient and 
competent short treatise on tumors than this re- 
vision of Kettle by Barnard and Robb-Smith. It 
should be widely used. The price in England is 
$4.25, but this country, while talking loudly on the 
advantages of research, proceeds to tax it by still 
retaining the astounding practice of imposing an 
import duty on books printed in English. 

Physical Chemistry of Cells and Tissues. By 
Rudolf Hober, University of Pennsylvania 
School of Medicine, Philadelphia. With the 
collaboration of David I. Hitchcock, Yale Uni- 
versity School of Medicine, Laboratory of Physi- 
ology, New Haven, Conn., J. B. Bateman, Mayo 
Clinic, Rochester, Minn., David R. Goddard, 
University of Rochester, Biological Laboratories, 
Rochester, N. Y., and Wallace 0. Fenn, Uni- 
versity of Rochester, School of Medicine and 
Dentistry, Rochester, N. Y. A volume of 676 
pages, with 70 illustrations. Published by The 
Blakiston Company, Philadelphia. Price $9.00. 

‘ Physical Chemistry of Cells and Tissues" by 
Rudolf Hober will, as the title indicates, be of 
greatest interest to those engaged in research in 
biophysics, physiology, and biochemistry, the more 
so as the -writers have assumed a considerable knowl- 
edge of mathematics and physical chemistry on the 
part of their readers. 

The first section of the book, by David I. Hitch- 
cock of Yale, deals in a systematic manner with laws 
and principles of physical chemistry and their appli- 
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Radiological Societies 


pitals, Boston, Mass. 2ileets monthly on third Friday 
at Boston Ivledical Library. 


irzvr EAMrSSES 

Hampshire Rosniger. Sociely. — Secreiary-Treasurer, 
Richard C. Batt, iLD., St. Louis Hospital, Berlin. 

KEiV HHSSr 

RadicJogiccl Soeieiy of Nev: Jersey. — Secrelary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbirry Park. Meet- 
ings at Atlantic City at time of State iledical Society 
and midwinter in Newark as called. 


KTW TOHS 


Pittsburgh P^oentgen Sociely.—SecTeizry-Ttt-:-.: 
ter iL J. Freedman, iLD., 4S'>3 
Pittsburgh 24. Meets second Tl'esnssitr f 
month at 6:30 P.K., October to Mar, LLf- 
The Ruskin, 120 Ruskin Ave. 

Hocsr MoujrrAnt stats 
Rocky Mountain Radiological Society (Ncrii- 
South Dakota, Nebraska, Kansas, Tens, 
Montana, Colorado, Idaho, Utah, Xev 
Secretary, A. M. Popma, M.D., 22*3 Kerb 7r 
Boise, Idaho. 

SOtHH CABOIS-i. 

South Carolina X-ray Sociely. — Secrdc'yl'c: 
Robert B. Tail, ^LD., 103 Rutledge Are, Caic 


Associated Radiologists of Xecr York, Ir.c. — Secretary, 
■'KTliiam J. Frauds, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Sociely. — Secretary-Treasurer, 
Leo A. Harrington, M.D., SSO Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Bufalo Radiological Society. — Secretary-Treasurer, 

Joseph S. Gian Franceschi, M.D., 610 Niagara St., 
Bufialo 1. Meetings second ilonday evening each 
month, October to Alay, inclusive. 

Central Necc York Roentgen Sociely. — Secretary-Treasurer, 
Carlton F. Potter, M.D., 425 V.'averly Ave., Syracuse 
10, Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Jlarcus 
Vilener, ALD., 1430 4Sth St., Brooklyn 19. Aleetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

Kece York Roentgen Sccielv. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 2S. 

Rocheslir Roentgen-Ray Society. — Secretary, Murray P. 
George, iLD., 250 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday. 
September through 3ilay. 


KOHIH CAHOIEtA 

Radiological Society of Kortk Carolina. —Secretary- 
Treasurer, Alajor I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May, and October. 


KOHIH DAHOIA 

North Dakota Rcdiclogicc] Society. — Secretary, Charte 
Heilmaa, M.D., 1-3-3S &coatLSt., N-, Fargo. 

OHIO 

Ohio Radiological Sc-cieiy. — Secretary, Henry Snow, 
M.D., 1031 Reibold Bldg., Dajrton 2. Next meering at 
annual meeting of the Ohio State iledicai Association. 
Qerelcr.d Radiological Society. — Secretary-Treasurer, 
Carroll C.Dtmdon, ALD.,2055AdeIbert Road,CleveIaad 
6. Aleetings at 6:30 PJt. on fourth Alonday of each 
month from October to ApriL inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
nd Brown, ALD., 707 Race Sl, Cindnnati 2. Aleet- 
ings held third Tuesday of each month. 


?HK}r5TI.VA»IIA 

Pennsylrania Radiological Society. — Secretcry-TreasuTer, 
L. E. Wurster, iLD,, 416 Pine St., Williamsport 8. 
The Sodety meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
L. Stewart, AI.D., JeEerson Hcspital, Philadelphia 7. 
ileets first Thursday of each month at 8 ;00 pm., from 
October to 2>lay, in isomson Hall, College of Physi- 
cians, 21 S. 22d St. 




Memphis Roentgen Club. — Chainnsmeb “ 
monthly in alphabetical order. Meeurcssn:'. 
day of each month at Cniversity Center. 
Tennessee Radiological Society. — Sterd-jr-:'- 
J. Marsh Frere, M.D., 707 Walnut C= 
Meeting aimually with State iledical Sdi.* 


THEAS 

Dallcs-Forl Vcorih Roentgen Study 
R. P. O'Bannon, M.D,, 6^ Fifth Av&,F3r.rr. 
Aleetings oa third Monday of each nrontbr:'--- 
the odd months and in Fort Worth in tii mm" 
Texas Radiological Society . — Secretary-l’.dsrt 
E. Seeds, ALD., Baylor Hc^pital, D£ss. 


VEGHGA 

Virginia Radiological Society. — SearCvy. a ^ 
Flanagan, M.D., 215 Aledical Arts 


Vi'ASHHrGTOK 

Waskir.^am Stale Radiological Society.— 
urer, Thomas Carlile, JLD,, 1115 Terry 
Aleetings fourth Monday of each —’tea- ■- 
through ilay, at College Club, Seattle- 

VnSCOKSHT 

Miliraukee Roenlgen Ray Societ-.'.—Seadey-'- 
C. A, H. Fortier. ALD.. 231 W. 
waukee 3. Aleets monthly on second 3-cc--‘ * 
University Club. 

Radiological Section of the TYiscor.r.r, ■■ 
Sociely. — Secretary, S. R. Beatty, M-D-, 
Oshkosh. Two-day annual meeting 
day in connection with annual meetingci 
Sodetr in Ssptsznbsr. 

University of Wisconsin Rcdiclog.ccl 
Meets first and third Thursdays, 4 to 
to Alay, indusive. Room 301, Serwes -• ^ 
tute, 426 N. Charter St-, Madison 6- 


CANADA 

'cnedian Association cf P-adiologc^-— 
■.ry-Treasurer, J. W. iIcKay, MD-, L*--' 
lontreaL ■' 

a Societe Ccnadienr.e-Frcrayccse 
cdiclogie IfcdiccJes. — OeT.^c.1 Sco" ^ > 

esne, ALD., Institut du Radi^. 


CUBA _ 

Sociedad de Padiologia y 

in Hospital Mercedes, Havaua. -■ - 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK little or no emphasis being placed on the associated 

shift of the pineal. The authors feel that a relatively 
ue of Routine Roentgenographic Studies of War j^rge effusion of blood must be present to produce such a 

es of the Head and Neck. Gilbert N. Haffly. sj]ift_ Guerdon Greenway, M.D. 

Otolaryng. 41: 216-217, March 1945. ' (University of Michigan) 

ase is presented which dramatically illustrates the 
of routine roentgen studies of all war wounds in 

i a retained radiopaque foreign body might be sus- AerOsinusitis. R. Wesley Wright and Harold M. E. 
1. A soldier in the South Pacific area was wounded Boyd. Arch. Otolaryng. 41: 193— 203, March 1945. 

; left orbital region by a fragment of an artillery AerOsinusitis is an acute or chronic sinus inflamma- 
The left globe was enucleated, and a large ragged tion eaused by trauma to the mucous membrane as a 

ition of the lower left eyelid and adjacent region result of a difference between the air pressure within 

e cheek was repaired with linen sutures within the sinus and that of the surrounding atmosphere. This 

hours after injury at a nearby evacuation hospital. phenomenon occurs commonly during changes in alti- 

)entgenographic studies were considered necessary. tude in airplane flights and is accompanied by pain and 

days later, at another hospital, the patient was discomfort. The pain is acute, localized to one of the 

Df complaints except for tenderness in the region sinus areas, more commonly in the frontal region. As 

; left orbital wound, which had become secondarily the pain subsides after equalization of pressure, it may 

ted. Roentgen studies now revealed a large me- be replaced by a sense of stuffiness. The patient may 

fragment wholly within the cavity of the left blow blood from the nasal passages of the affected side, 

llary sinus. The foreign body was removed, and or blood may appear in the nasopharynx and the spu- 

Found healed primarily, without evidence of sinus turn. In all cases the aerosinusitis and accompanying 

tion. s 3 rmptoms are directly proportional to the rapidity of 

the change in pressure on ascent or, more commonly, on 


ull Defect and Herniation of Cerebrum with Ab- 
e of Dura Following Head Injury in Adolescence. 
S. McCune and Barnes Woodhall. Arch. Neurol, 
ycbiat. S3: 307-308, April 1945. 
le authors describe an unusual instance of a defect 
e inner table of the skull with absence of the dura 
associated herniation of the brain following head 
y (operative confirmation). Investigation of re- 
snt episodes of loss of consciousness led to discovery 
1 irregular defect in the calvarium at the site of a 
1 injury sustained some seventeen years previously. 
Meant roentgen findings consisted of an area of 
j^hth-eaten” destruction involving the inner table of 
.i^,;left parietal bone over which tenderness could be 
ited on pressure. Pneumoencephalographic studies 
ived slight dilatation and upward displacement of 
posterior half of the body of the left lateral ven- 
le. Deviation of the ventricle toward the defect 
''jested cortical atrophy in this region. This is an 
7mple of a degenerative process in the cranium 
owing skull fracture during adolescence, unusual in 
destruction of the inner table, herniation of the 
..'in into the defect, and absence of the dtwa. No at- 
„,ipt is made to explain the pathogenesis of the dural 
'.:ct. This case is offered as an aid in the differential 
'■'gnosis of destructive lesions of the calvarium. 

Guerdon Greenway, M.D. 

(University of Michigan) 

<■ ■ 

■'iisplacement of Pineal Gland with Extradural 
morrhage. M. J. Madonick and Ignaz W. Oljenick. 
:h. Neurol. & Psychiat. 53: 311-312, April 1945. 

The authors present a case of shift of a partially cal- 
ed pineal gland resulting from extradural hemorrhage 
.owing traumatic rupture of the middle meningeal 
ery. Attention is called to the fact that the avail- 
le literature dealing with roentgen findings in the 
ill in cases of extradural hemorrhage is chiefly con- 
ned with the presence or absence of a fracture line 
jssing the groove of the middle meningeal vessels. 


descent. 

Reports of roentgen examinations in cases of aero- 
sinusitis frequently direct attention to a haziness of 
many sinuses or an opacity of one or both antra with 
clouding of other sinuses. At times roentgenography is 
the only means of detecting the condition, but inability 
to focus roentgenographically on any one sinus as the 
site of a pathologic process makes statistical analysis 
nearly impossible. Occasionally abnormalities are dis- 
covered, such as a septal deviation or a pathologic 
change in the antra. Either or both could be the causa- 
tive condition. 

Immediate treatment consists in an attempt to equal- 
ize the differential pressure within and without the 
sinus. Leveling off and ascent in the low-pressure 
chamber are standard procedures when it is necessary to 
secure relief from sinus pains. If, as is usually true, the 
condition is due to decreased pressure within the sinus 
tvith an increasing pressure without, as occurs on de- 
scent, ascent will bring the affected sinus to a level where 
the trapped air will be of the same density as the out- 
side air. There will then exist no differential, and the 
sinus duct or ostium may open easily, with relief of 
symptoms. Nasal shrinkage is then used to assure a 
patent opening. The treatment of a well developed 
condition varies with the severity of the symptoms. 
Usually the pain in the sinus or the headache disappears 
in a short time and no treatment is necessary other than 
that for a pre-existing sinusitis. Hemorrhages in the 
sinus mucosa are usually absorbed unless they are too 
extensive. 

Roentgenograms are reproduced. 

THE CHEST 

Acute Putrid Abscess of the Lung. Harold Neuhof. 
Surg., G:^ec. & Obst. 80: 351-354, April 1945. 

Operation has been done in 172 cases of acute putrid 
abscess of the lung in the past sixteen years at the 
Mount Sinai Hospital (New York) with 4 deaths. 

All putrid pulmonary abscesses may be assumed to 
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result from aspiration of infected material. There is 
set up a gangrenous bronchopneumonia in the involved 
bronchopulmonary segment, with abscess formation 
occurring within two weeks. TIic abscess is always sit- 
uated superficially within the pulmonary lobe and abuts 
on the parietal surface, almost always toward the tho- 
racic parietes. The important feature from a surgical 
standpoint is the constant occurrence of pleural adhe- 
sions which seal off the free pleural space and make 
possible safe surgical entry. Abscesses of over six weeks 
duration are considered chronic and show complicating 
features which are less amenable to treatment. 

The diagnosis of pulmonary abscess cannot always 
be made on the basis of the roentgen film alone, but 
localization is always possible and represents the es- 
sential basis for correct surgical management. The 
films show a cavity with fluid level in only^ about half 
the cases, and some cases show only a circumscribed 
area of dense infiltration, in which rarefaction may or 
may not subsequently develop. Exact localization is 
done by the "spot” method of Rabin. This depends 
upon injecting into the intercostal muscles a mixture of 
methylene blue and iodized oil at the spot where the 
abscess is assumed to abut on the thoracic waff. This 
spot is often determined fluoroscopically. After injec- 
tion, films are taken in appropriate positions to show 
the relationship of the iodized oil to the abscess. The 
methylene blue serves as a guide to the surgeon at opera- 
tion. 

A one-stage operation is carried out on the basis that, 
if the localization is exact, sufficient adhesions to give 
adequate walling off are always encountered. A seg- 
ment of one rib is resected, the abscess is unroofed, and 
the cavity packed with gauze. The fistula should not 
be permitted to close too soon but should be maintained 
by packing for four to eight weeks. The immediate 
improvement is striking and the late results have been 
satisfactory. The few recurrences are ascribed to 
either inadequate unroofing of the abscess or premature 
closure of the wound. J. L. Boyer, M.D. 

Primary Tuberculous Infection in a Sanatorium 
Staff. Investigation and Supervision. Peter W. Ed- 
wards and A. Clark Penman, with Radiological Inter- 
pretations by L. G. Blair. Lancet 1: 429-431, April 7, 
1945. 

The authors report the results of examination for 
tuberculosis in the Cheshire Joint Sanatorium (Market 
Drayton, England). The routine examination as ap- 
plied to new members of the staff includes clinical ex- 
amination, the Mantoux test, radiologic examination, 
and a blood sedimentation test. The Mantoux test is 
repeated monthly in negative cases and radiographic 
studies are made at intervals of three months until the 
test becomes positive. Furtlier radiologic studies are 
spaced at the discretion of the physician. The un- 
eventful case usually goes on to half-yearly examina- 
tions three months after the positive reaction. When a 
primary complex is demonstrable, roentgenography is 
repeated at intervals of three months. Blood sedi- 
mentation tests are carried out monthly until the Man- 
toux test is positive and are continued at monthly 
intervals for a minimum of three months. Thereafter 
they are repeated at each x-ray examination. 

In a seven-year period, no cases of tuberculosis de- 
veloped among the Mantoux-positive entrants, 170 in 
number. Of the 72 persons with a negative Mantoux 
test on admission to the staff, 21 left before the test 


Ftte 


became positive, 1 remained negative at the t®:! ' , 
report (46 months after joining the staSi.acjj 
came positive. Two of the 50 left withoot L 
examination. Radiologic evidence of oiiee; ^ 
components of the primary complex was ptesEch f! 
of the 48 remaining cases. The authors coasfe;. ^ 
relatively high percentage of positive x-ray k ‘j, 
and attribute it to the frequent repetition of nx: ‘e 
examination. Some cases would undoubtcdii i 
been missed had examination been made only at j. ’a 
intervals. - 

In 9 cases recovery from the primary inlcclh j 
delayed or accompanied by clinical illness, huta: ef 
did progressive tuberculosis develop. 


Mechanical Paralysis of the Left Hemia;!. 
Complicating Collapse Therapy in Pulmonarj K 
culosis, Oscar Feinsilver. Dis. of Chest 11:151 
March-April 1945. \ 

It has long been known that paralysis of & 
phrenic nerve may be followed by gasttMfc" -j 
symptoms, as nausea and anorexia, with Mil- J, 
malnutrition and loss of weight. Haviasoff' 
a similar syndrome following left-sided to;' jj 
pneumothorax, with the phrenic nerve intact, tiiei:- ; 
undertook fluoroscopic studies in the hope of ts;- ' 
ing the phenomenon. These revealed a dsr- j. 
diaphragmatic excursion, more marked on the s- ; 
the collapse, leading to the conclusion that ; 
bility of the diaphragm depends not only “ff 
contractility of its muscle fibers and an intact f-- j 
nerve, but also upon the level of intrathoracicpK:- i 
As in cases of phrenic paralysis, the diminishedffi ■ | 
of the left diaphragm interferes with nornialp:V- ) 
of the contents of the fundus of the stomach ; 
and adaptability to its increased filling durinStwC ■, 
of a meal. Anorexia, with its accompanyw? J' \ 
ances, results. _ . , ' . 

Such a condition may interfere seriously 'W . 
tation of the tuberculous patient at a 
tional requirements are high to keep pace "> “ , 
ing metabolic demands. Two cases 
phase of the problem are presented, while “ : 

the influence of the condition in tlie treatm«' ; 


tive case. „ 

The author designates the syndrome as j 
paralysis of the left hemidiaphragm. 
necessary a reduction in the frequency o 
crease in the degree of collapse, and occas: , 

abandonment of pneumothorax to 

progress. Henry K.TAVtoK,- 


Report of a Case of Acute Interstitm 
ungs. Howard Eder, Clinton Van 2®" yj: ! 
eorge Thorn. Bull. Johns Hopkms 

ri, April 1945. _ .-Unl 

A case of acute diffuse 

ngs, resembling the 4 cases reporte i; 

ich(Bull. Johns Hopkins Hosp. 74: i ' 

Radiology 43: 405, 1944), ad^'aac'''','. 
Lses, the patient showed 
onary disease, with shortness of ’ - 

ic presenting symptoms. ’ 

■st but increased progressively in ^ 

iciated rise in the respiratory rate a 

extreme cyanosis. ' 

insiderablc relief. Despite the 


Abstracts of Current Literature 


195 


ings, physical examination yielded only minimal 
; ace of the disease. As in 2 of the 4 cases pre- 
•y described, only scattered rales were heard on 
examination. Later a pleural friction rub de- 
ed; this sign also appeared in 2 of the previous 

■ Clubbing of the fingers was unique in the pres- 
' ise. The roentgen appearance of the lungs sug- 
T miliary tuberculosis, as in 2 of the previous 

The cardiac findings were those of chronic cor 
bnale, the heart was definitely enlarged, and there 
. loud gallop rhythm. At no time was there evi- 
of cardiac decompensation. The total duration 
■2 disease appears to have been about seventeen 

■ which is well within the range of four to twenty- 
reeks of the earlier scries. 

e autopsy findings in the present case included 
; of the pathological peculiarities of the 4 cases re- 
d by Hamman and Rich. Most outstanding was 
larked diffuse interstitial proliferation of fibrous 

of a progressive character, throughout all lobes 
th lungs. The formation of a hyaline membrane 
; the alveoli was not conspicuous in this case, nor 
•there striking numbers of eosinophils in the inter- 
r- 1 connective tissue. The etiology of the underly- 
; rlmonary disease remains obscure. 

<: -tails in the Diagnosis of Atypical Pnemnonia, 
■ter L. Nalls. Dis. of Chest 11: 130-136, March- 
r.:; 1945. 

f.'.; spite of the low mortality from atypical pneu- 
r: 'a, the disease is not to be taken lightly either from 
r; roint of view of the individual patient or that of the 
^-(flation as a whole. Of particular importance is its 
, -irentiation from other chest diseases. The author is 
.-•n agreement with the generally prevailing impres- 
.;;that such diagnosis is altogether a simple matter or 
the x-ray picture is distinctive. Not only has he 
',.aently found it impossible to make a differentiation 
' j-een pneumococcus and atypical pneumonia on the 
,3 of the roentgenogram alone, but in some instances 
has been impossible even with all the other avail- 
‘j’.. data at hand. Response to therapy has some- 
'/s made the distinction, but the use of sulfonamides 
' :ypical pneumonia is not to be encouraged, 
'■pnfusion with tuberculosis is another pitfall, 
' igh usually the onset of symptoms is different 
^ the lesions are predominantly in the lower rather 
*-j.v in the upper lobes. The importance of a brief 
od of observation before instituting active treat- 
■' it for tuberculosis is of particular importance. 
' in occasional case small disseminated shadows may 
; ' ^est a miliary tuberculosis. As these shadows in- 
i' hse in size, the picture may resemble that of meta- 
ic carcinomatosis or one of the fungus diseases. ' 
^tonfusion with primary carcinoma of the lung has 
:Vn observed when the roentgenogram shows a per- 
‘'ent sharply localized area of atelectasis, and the 
hor has seen one case in which a bronchiogenic car- 
^ ama was diagnosed as atypical pneumonia. 

'I'inally, it may well be impossible to differentiate 
.^■nary atypical pneumonia from bronchiectasis dur- 
y the acute stage. In this connection the author 
■^'ntions the "pseudobronchiectasis” reported by 
'Jides and Dugan (J. Thoracic Surg. 13: 40, 1944. 
^'st. in Radiology 43; 404, 1944) as following atypical 
^'iumonia and points out that, in a case of suspected 
:■ jnchiectasis after primary atypical pneumonia, 
]s well to allow a period of observation and repeat the 


bronchogram before deciding upon surgical treatment 
of the bronchiectasis. Henry K. Taylor, M.D. 

Pneumococcic Pneumonia Resembling Primary 
Atypical Pneumonia. E. Racket, S. P. Rose, and A. O. 
Tumen. Am. J. M. Sci. 209: 496-502, April 1945. 

In a large series of cases of pneumococcic pneumonia 
there arc not infrequently seen features which are con- 
sidered characteristic of primary atypical pneumonia. 
These arc bilateral patchy infiltrations, failure to re- 
spond to chemotherapy within forty-eight hours, pres- 
ence of cold agglutinins, relative bradycardia, spiking 
temperature, normal or low leukocyte counts, dry 
cough and scanty sputum, and frontal headache. The 
absence of a pathogen in the sputum does not exclude 
the possibility of a bacterial invader. If one accepts 
the main criteria of atypical pneumonia as patchy 
bronchopneumonic infiltration of the lungs and a failure 
to respond to chemotherapy, the incidence of atypical 
cases of pneumococcic pneumonia is about 20 per cent. 

Although the pneumococcic pneumonia may have 
been superimposed on a primary atypical pneumonia, 
there has been a striking response in these patients to 
specific serum therapy and an increasing occurrence of 
sulfonamide-fast strains. 

Since a differentiation between primary atypical 
pneumonia and atypical pneumococcic pneumonia is 
difficult on clinical grounds alone, a bacteriologic 
etiology must be ruled out carefully before denying the 
patient chemotherapy or specific serum treatment. 

Benjamin Copleman, M.D. 

Primary Atypical Pneumonia of Unknown Cause. 
Robert C. Schmitz. Arch. Int. Med. 75: 222-232, 
April 1945. 

This paper is essentially a review of the literature on 
atypical pneumonia and carries a comprehensive bib- 
liography. 

Ingestion of Kerosene Complicated by Pneumonia, 
Pneumothorax, Pneumopericardium, and Subcutaneous 
Emphysema. Arnold F. Lavenstein. J. Pediat. 26: 
395-400, April 1945. 

The author presents a case of pneumonia, pneumo- 
thorax, pneumopericardium, and subcutaneous em- 
physema following ingestion of kerosene. This is 
similar to a case reported by Scott (J. Pediat. 25: 31, 
1944. Abst. in Radiology 44: 307, 1945). 

Benign Pneumoconiosis. Eugene P. Pendergrass 
and Simon S. Leopold. J. A. M. A. 127: 701-705, 
March 24, 1945. 

Benign non-specific pneumoconiosis, as the name im- 
plies, is that condition in the lungs resulting from the 
inhalation of organic or inorganic dusts which, while 
they may be retained, are neither toxic, allergenic, nor 
pathogenic. Although they may be capable of produc- 
ing an insignificant amount of reactive fibrosis, this 
never progresses to true nodulation. Unlike free silica 
and asbestos, these dusts produce no symptoms, no 
disability, and no predisposition to tuberculosis — only 
shadows on the roentgenogram. In this group are in- 
cluded baritosis, which has been seen in the baryta 
miners in Italy and in a few workers in Pennsylvania, 
and the siderosis of electric arc welders. In baritosis 
the lungs are studded with small sharply circumscribed 
nodules which in the experimental animal have been 
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found to be due to collections of mineral dust, with no 
evidence of fibrous tissue overgrowth. There are no 
associated respiratory symptoms. Various authors 
have described the roentgen appearance in electric arc 
welders as a "fine nodulation’’ and as "simulating pre- 
nodular fibrosis.” 

To this group of benign pneumoconioses the authors 
add 4 cases of siderosis in metal grinders. The roent- 
gen findings were similar in all respects to those in elec- 
tric arc welders. Silicosis was excluded in these cases. 

It is impossible to differentiate the roentgen appear- 
ance of nodulation of silicosis or the pseudo-nodulation 
of benign pneumoconiosis from the shadows cast by 
many pulmonary diseases unassociated with the inhala- 
tion of dust. The diagnosis of the pulmonary lesions in 
such circumstances depends on the collaboration of the 
internist, the roentgenologist, and the laboratory tech- 
nician. To differentiate between silicosis and benign 
pneumoconiosis one must have a detailed knowledge of 
the occupational history and environmental conditions 
of the worker and precise information regarding the 
nature, concentration, and particle size of the dust to 
which he is exposed. 

Advanced silicosis is usually disabling and, when com- 
plicated by tuberculosis, it is fatal. Advanced asbesto- 
sts produces disability and ultimately may induce 
death from cardiac failure. Benign pneumoconiosis 
produces nothing but shadows on a roentgenogram. It 
is therefore of greatest importance to the worker, to 
labor, and to industry that these conditions be distin- 
guished. 

Iron Oxide Dust and the Lungs of Silver Finishers. 
A. I. G. McLaughlin, J. L. A. Grout, H. J. Barrie, and 
H. E. Harding. Lancet 1: 337-341, March 17, 1945. 

Three silver finishers or polishers who had been ex- 
posed to the dusts of iron oxide and silver were exam- 
ined clinically and roentgenographically in 1938. 
One of these men, who had worked as a silver finisher 
for forty years, died in 1943, after an operation for gas- 
tric ulcer. The lungs of this man were studied histo- 
logically, and chemical estimations of iron oxide and 
silver content were made. A fourth silver finisher was 
examined in 1938, 

Little or no physical disability appears to be caused 
by the presence of iron oxide dust in the lungs, though 
in one case there was emphysema. The first three men 
were requested to report for examination because of the 
nature of their work and not because of any complaint 
of ill health. All had slight coughs. The fourth man 
complained of gastric symptoms of fifteen years’ dura- 
tion but had no symptoms or signs pointing to a chest 
condition. A chest film was taken only because of a 
family history of pulmonary tuberculosis. 

X-ray examination of the chest revealed stippled or 
reticulated shadows in each of the four cases, the pic- 
ture resembling that found in welders, in hematite 
miners, and in other workers who inhale iron and iron 
oxide dust. In silver finishers and in welders the indi- 
vidual shadows appear to be related in size and distribu- 
tion to the aggregates of iron oxide dust found in the 
peribronchial and periarterial lymph spaces. The den- 
sity of the shadows is apparently proportional to the 
amount of iron oxide dust present and also the anatomic 
weight of iron. No fibrotic changes (either collagenous 
or reticular) are set up in the lungs by the inhaled dust, 
which consists mainly of pure iron oxide. In cases of sili- 
cosis, the x-ray shadows are in the main not attribu- 


table to the presence of opaque dust, but ptd'i- ;j 
the amount of fibrotic tissue and congestion ps=- \ 
the lungs. \ 

In the interpretation of chest roentgenejn.;. j 
workers in dusty occupations, consideration ib: 
given both to the activity of the dusts in pst 
pathological changes and to the opacity of ftet. y 
x-rays. j 

The term "siderosis” was applied by Zenkerfaf i 
what he regarded as a pathological condifas il 
lungs caused by long-continued inhalation o! th L i 
iron or iron oxide. This term carries with it nr ! 
cation that iron or its oxides causes fibrosis of tk' f 
the authors believe that a clear distinction sbl i 
made between siderosis and sidero-fibrosis, ; 

J 

Observations on Pulmonary Disease in Gn; i 
Workers. Lasar Dunner. Brit. J. Radiol. ISdi- ; 
February 1945. : 

Five patients were observed with pulmonarj c; 
after industrial exposure to pure graphite fc; 
seventeen, eighteen, twenty, twenty-, and tEq 
years. The changes demonstrable roeatgendcr 
were nodular and coalescent fibrosis, similat t:- 
cosis. There were some alterations in percEr.' , 
auscultation, but the physical signs were not in p: 
tion to the changes seen on x-ray examinatico- h 
toms were minimal, consisting of cough rith^- • 
No tuberculosis was found. 

Sydney J. HAtasv,!- 


Serial Roentgenograms of the Chest in Peni"; 
Nodosa as an Aid to Diagnosis. A. Elkel^ J 
Notes on the Pathology of the Pulfflonail h-, 
L. E. Glynn. Brit. J. Radiol. 17: 368-3(3, D»' 
1944. . 

Because of the diversity and changing 
the signs and symptoms, only a few of ■ 

periarteritis nodosa reported in the literature r.s • . 
diagnosed during life. The common signs sre^' 
tent fever, tachycardia, polyneuritis, , 

albuminuria, cylindruria, asthma, bronchitis, 
leukocytosis of 15,000-20,000, often rvith a 
centage of eosinophils. Occasionally there at 
in the skin up to 1 cm. in diameter. 
urticarial lesions are sometimes present. 
the skin nodules ivill show the typical 

The most widely accepted etiologic theory^^^^ 
the disease to an extreme degree of vascu 

Involvement of the lungs has (je-.r 

rarely, and few x-ray examinations o 
therefore recorded. The radiological sign 
ever, be pronounced, even though t 
are slight, and serial examinations 
of diagnostic value. The signs are. . J 

hilar shadows, mottling appearmg 
lower lung fields, patchy infiltrations, . ^ f ■■ 
stages an enlarged pulmonary conus, 
and pleural effusion. 

Five cases are reported. «jinxEiA“ ‘ 

Sydney J. 




toentgenographical Pulmonary Ch^ji^l 2 j;. 
tis Nodosa. Tore Svanberg- Acw 
, March 31. 1945. (In English.) 

'o the rather scanty ° s^in3>s’ '‘ 

a in the lungs the author adds 3 ca . 
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iiale, 58, 6G. and 53 years of age, respectively, 
itgen examination revealed increased vascular 
rings, rather coarse centrally but thinning 
dierally, witli interspersed irregular areas of infil- 
on. In one case the changes were predominantly 

■ le right side, while in the others they were evenly 
■ibuted over both lungs. F. Ellinger, M.D. 

seffler’s Syndrome — Eosinophilic Pneumonia. Case 
. irt. Sidney Scherlis. Mil. Surgeon 96: 349-354, 

1 1945. 

"case of Loffler's syndrome in a 24-year-old soldier 
rborted. Roentgenograms on the second day of the 
.-;;s showed diffuse soft changes throughout the en- 
' extent of both lung fields. Films taken nine days 
showed complete clearing. 

* 'ast Injury to the Lungs: Clinical and Radiological 
.ings and Their Relation to Certain Symptoms. 

.. Fearnley. Brit. M. J. 1: 474-477, April 7, 1945. 

' le author presents a review of 21 cases of blast in- 
’ of the lungs with an initial comment on the pathol- 
"'of this condition, i.e. hemorrhage due to capillary 
■- ure. In the cases discussed, though the clini- 
' picture was clear enough, the individual symp- 
■■'■5 and radiological findings varied considerably, 
'■•“he usual case there was unconsciousness followed 
:.“iyspnea or a "blown up" sensation with retrosternal 

■ rJmuscular pain, cough, hemoptysis, and epistaxis. 

physical signs were not remarkable. The x-ray 
ii'.ngs in most instances consisted of dense shadows 
le right or left base, suggesting fluid. The shadows 
not specific and had not the patchy appearance of 
.‘'imonia. There was no relation between the se- 
^■^.ty of symptoms and the appearance of the chest film. 
'iTtment was symptomatic. Q. B. Corav, M.D. 

ulmonary Concussion. (“Blast”) in Non-Thoracic 
•'tie Wounds. Oswald Savage. Lancet 1 : 424-429, 
iy.il 7, 1945. 

^•n a series of 87 autopsies on battle casualties, the 
■7iority with penetrating head wounds, 30 instances of 
■•Ast” changes in the lungs were discovered. In none 
i.'.’ there been external evidence of thoracic damage, 
t' clinical signs of pulmonary abnormality had been 
'.larkably sparse. In no case did hemoptysis occur. 
;; pulse rates had been only slightly raised, and the 
.-rod pressures were within normal limits, but in many 
-^'.ances there was some respiratory distress with 
■■'torous breathing. Physical signs in the chest were 
j'.'iimal and confined to adventitious sounds scattered 
^ 'r the lung, but more pronounced at the base. In 
--'later cases, when routine chest films were taken in 
-dents who might have been exposed to blast, typical 
,;;iological changes, consisting of a diffuse, rather 
-.iffy” mottling, were sometimes observed. It was 
md constantly at autopsy that the hemorrhages were 
^.^re widespread than the ante-mortem pictures sug- 
7- ted. Such an x-ray appearance is caused not only 
blast hemorrhages but is consistent with scattered 
'' inchopneumonia, silicosis, and other conditions. 

Vt autopsy, the lungs were large and in the majority 
yi surfaces showed no change, but on sectioning a 
iking "spatter” of hemorrhages was seen. In some 
.;se had coalesced to form areas of consolidation, 
,'!''irays in the lower lobes and frequently only in the 
i'sterior costophrenic fringes. Circular areas of hem- 
t' . hage about 1 cm. in diameter were scattered through-- 


out the lung. They were darker in the more consoli- 
dated center, with a brighter red and ill-defined edge 
fading off into the normally colored lung. To obtain 
a record of the distribution of the hemorrhages, many 
of the lungs were reinflated and studied roentgeno- 
graphically. Two types of pictures were seen. One 
showed scattered opacities, sometimes confined to one 
lobe; in the other, not only were scattered opacities 
present but in parts the hemorrhages were so numerous 
that an appearance of consolidation was produced. In 
these latter areas the larger bronchioles were patent. 

In the 30 cases, evidence of blast hemorrhage- else- 
where in the body was seen 10 times. The liver was 
found bruised in 6 patients. Hemorrhages on the 
surface of the heart were seen 4 times. Small areas of 
hemorrhage were seen in the pancreas, spleen, and colon, 
each on one occasion. In every case where an ab- 
dominal organ was implicated, there ivas bleeding into 
the retroperitoneal tissues. 

In 9 of the 30 cases with pulmonary changes the blast 
was assessed as severe, in 10 as moderate, and in 11 as 
slight. In 10 per cent of the 87 cases, therefore, it was 
considered that blast lung played a considerable part in 
causing death and in another 10 per cent a small part. 
Bronchopneumonia occurred in 4 of the moderate cases 
but in none of the severe cases. Sulfadiazine, given to 
prevent cranial sepsis, may have helped prevent this 
complication, also. 

Primary Bronchiogenic Carcinoma. Alton Ochsner, 
J. Leonard Dixon, and Michael DeBakey. Dis. of 
Chest 11: 97-127, March-April 1945. 

Primary bronchiogenic carcinoma has become one of 
the most frequent and important primary malignant 
lesions. Its incidence is increasing both relatively and 
absolutely. It occurs predommantly in males, and 
largely in the sixth and seventh decades. The authors 
attribute the growing incidence chiefly to the increase 
in smoking and the inhalation of tobacco smoke, and 
support this view by references to the literature. 

Pulmonary carcinoma is almost entirely a disease of 
the bronchi, although rarely it may begin in the alveoli. 
Most bronchiogenic carcinomas are located in the re- 
gion of the hilus, and the right side is more frequently 
involved than the left. The tumor is usually slow grow- 
ing and remains localized for a long period. Metastasis 
takes place (a) by direct extension, (b) through the 
bronchial lumen, (c) by implantation (biopsy or oper- 
ation), and (d) tlirough the blood and lymph streams; 
the sites most frequently involved are the regional bron- 
chial and mediastinal lymph nodes (in about 70 per 
cent of the cases). Because of this, surgery offers a 
fairly good prognosis. 

There is no characteristic clinical picture. The most 
frequent symptoms are cough, loss of weight, previous 
respiratory infection, hemoptysis, dyspnea, and pain in 
the chest. The physical findings vary with the loca- 
tion and extent of involvement. Every respiratory dis- 
turbance in a patient past forty, which cannot be ex- 
plained, should be investigated with the possibility of 
primary bronchiogenic carcinoma in mind. Roentgen 
examinations are important, though in early cases they 
may show nothing. The film may show a shadow pro- 
duced by the tumor itself, by metastatic mediastinal 
nodes, or by an area of atelectasis. Occasionally a 
small peripheral tumor not large enough to cast a 
shadow will give rise to a large mediastinal mass which 
may be interpreted as a primary lesion. The most reli- 
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able method for diagnosis is bronchoscopy and biopsj'. 
Bronchography is also a valuable diagnostic method, 
especially when the mass casts no shadow and cannot be 
visualized by bronchoscopy. In suspected cases, e.K- 
pectorated material should be e.xamined microscopically 
for tumor cells; also, a pleural effusion when present. 
Aspiration biopsy is condemned. 

The only curative treatment of pulmonary carcinoma 
is surgical removal of the involved lung. Irradiation 
has little or no curative value; it may, however, pro- 
duce palliation and should be reserved for inoperable 
cases and those in which surgery is definitely contraindi- 
cated. 

The authors quote extensively from the literature 
and present graphically their own observations. They' 
have performed 52 pneumonectomies and report 22 
patients still living, 4 for five years or longer. 

He.vry K. Taylor, M.D. 

Difficulties in the Differential Diagnosis of Broncho- 
genic Carcinoma. Robert G. Bloch, William E. Adams, 
Thomas F. Thornton, and J. Edmond Bryant. J. 
Thoracic Surg. 14; 83-97, April 1945. 

Sis cases are presented in some detail to illustrate the 
difficulties in the differential diagnosis of bronchiogenic 
carcinoma. Many roentgenograms are reproduced 
showing the roentgen problems. The authors advocate 
routine chest roentgen esaminations in all hospital and 
clinic admissions. They believe, however, that the 
final diagnosis can never be established by' roentgen 
methods and that, if bronchoscopy fails, surgical ex- 
ploration is the only reliable diagnostic procedure. 
Early lesions are illustrated, closely simulating tuber- 
culosis, lung abscess, and pneumonia. Clinical find- 
ing are not of decisive value, especially in the early 
cases, Harold O. Peterson, il.D. 

Hamartoma (Often Called Chondroma) of the Lung. 
John R. McDonald, Stuart W. Harrington, and O. 
Theron Clagett. J-. Thoracic Surg. 14: 128-143, April 
194.5. 

The term hamartoma was coined in 1904 by Al- 
brecht, who stated that "hamartomata are tumor-like 
malformations in which occurs only an abnormal mix- 
ing of the normal components of the organ. The ab- 
normality may take the form of a change in quantity, 
arrangement, or degree of differentiation, or may com- 
prise all three.” The word hamartoma is derived from 
a term which means to fail or err. 

Previously reported hamartomata in the lung were 
made up chiefly of cartilage and have therefore been 
called chondromas. Since these tumors have many 
and occasionally all the elements of the adult bronchus, 
it is felt they should not be regarded as true teratomas, 
especially since they are not foimd in the mediastinum. 
They are frequently subpleural in the lung, and the 
small ones simulate a Ghon complex roentgenologi- 
caUy. The size varies, and the masses are usually lob- 
rdated and well circumscribed. The tumors are aU 
benign. 

The authors had 23 cases available for study. In 3 
of these the tumor was removed stirgically, and in 20 
the lesion was discovered at necropsy. These 20 cases 
were f ormd in a series of 7,972 necropsies. 

Only occasionally are symptoms produced by these 
tumors. They can be found by roentgen studies, but a 
final diagnosis can be made only by histological ex- 


amination. Surgical removal is adroatj; ^ 
there is some contraindication. In tie 
perience with lung tumors they have fccri :: 
which approximates the pathological appeax; 
hamartoma. Harold 0. Peiez.-^j,', 


Case of Besnier-Boeck-Schaumann Sy-~ 
Benign Lymphogranulomatosis, with ^ - ' 
James Isbister. M. J. Australia 1: 275-277, Ife 
1945. 

The author reports a case of bilateral 
occturing in a patient with sarcoidosis. Ta-L. 
of sarcoidosis was made on the basis of tie r:c 
graphic appearance of the lungs, roentgea cil 
bony involvement, an increase in total sarr;.- 
content, a negative Mantoux test, and faScat:': 
tubercle bacilli. No peripheral lymphadi.tv-i. 
present and there were no skin lesions; hEKit: 
material was available. 

The patient, a female 19 years old, ras fe f 
December 1940 complaining of loss of 
ergy and of insomnia, progressing overa psi:d^ 
sue months. The temperature was 101' F., fc' 
were no other abnormal physical findfac?. 7- 
examination revealed extensive discrete 


through both lungs, of productive type, 
representing pulmonary tuberculosis. Bb?i 
revealed nothing unusual except forashL'tt’ 
on the Ameth count. Xo tubercle badni rr 
in the sputum on two examinations. Gradt^'- 
ment occurred during the next year and saul: 
examinations revealed a progressive resoh” 
pulmonary lesions. 

In January 1943, the patient enlisted in 
Australian Auxiliary Air Force. Her genstdc 
was good and a photofluorograph of hercis'-i 
mm. film was passed as normal. She rrasaC 


an Air Force Hospital in October 1943 bfK'^ 
nea on exertion and pain in the left chest. Re- 
examination showed a partial pneumotiEn 
left, causing displacement of the heart, and 
mottling or “marbling” of both lungs, F-j 
toward tb e basal regi ons. Xo tubercle baenh r- 
in 6 specimens of sputum or in the fasting Pa- 
tents. Radiographic examination of *^' 75 
feet revealed a small cystic area in the h^^ ^ 


phalanx of the 2d digit of the same foot 
blood serum protein content was 8.5 
albumin fraction was 6.2 gm. and the : 
2.3 gm. per 100 c.c. After two weeks ^ ; 
left lung had fully expanded. Six wetfc 
sided pneiunothorax occurred; this also 
rest in bed, and the patient was well at - 
present report, with no other clinical mani. 
disease. 

The pathologj-, prognosis, and treatin 
osis are briefly discussed. Histologica 
picture is one of a granulomatous : 

not a usual feature. In healing, ^ r 

either resolves and disappears 
come replaced by fibrous tissue. It 1 ': 

to explain the occurrence of pneumo ‘ .^r- 

reported. A possible explanation is ° 
terminal bronchiole with alveolm 
to rupture into the P'®ttral carntj . or v 
necrosis of a subpleural focus. H. ti. 
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'eriberi Heart” in a Tuberculous Patient. Jason 
arber and D. K. Miller. Am. Rev. Tuberc. 51: 
' 120, April 1945. 

eriberi heart” is characterized by dilatation of the 
• . associated with signs of cardiac failure, a normal 
cceleratcd circulation rate, electrocardiographic 
ges, and a response to specific vitamin therapy 
^“'raine). There may be evidence of other B-com- 
'deficiencies which simplifies the diagnosis. 

- case is reported in which pulmonary tuberculosis 
ared to be the precipitating factor., The patient 
: ..oeen bedridden for months, his appetite had been 
c , and he had had a<mild peripheral neuritis of the 
•; ir extremities. An acute cardiovascular syndrome 
, ; loped, characterized by left ventricular failure and 
; ; ounced cardiac dilatation. There was no response 
■ dgitalis but after treatment with thiamine and 
r t, improvement was rapid. Death occurred three 
. . ths later from tuberculosis. L. W. Paul, M.D. 


,".u-diac Hypertrophy and Extramedullary Erythro- 
.sis in Newborn Infants of Prediabetic Mothers, 
sert C. Miller. Am. J. M. Sc. 209: 447—455, April 

.';fants born of diabetic mothers sometimes have at 
\ cardiac hypertrophy, extramedullary erythro- 
sis, adrenal hyperplasia, increased eosinophilia of 
' 'anterior hypophysis, and hyperplasia of the female 
^ tal organs, as well as increased body weight and 
"'erplasia of the islands of Langerhans, The diag- 
" 's of this syndrome in infants born to mothers who 
1^2 not yet developed diabetes is of importance not 
in directing the care of the infant in the neonatal 
od, but also in anticipating the onset of diabetes in 
Tjmother. 

: '1 the 7 cases reported, no mother had any symptoms 
ri'iabetes before or during the pregnancy in question, 
i > only one had glycosuria. Signs and symptoms 
r-'^eloped in the mothers from two days to five years 
t'^owing the birth of the infant. In all but one in- 
; r'lce, the onset of diabetes was gradual. 

:i..''ive of the infants died. At least one of the abnor- 
'j tides noted above was present in each case. Al- 
•«;ugh the findings are the same in the infants whether 
.j.;not maternal hyperglycemia has been established, 
absence of diabetic symptoms and signs in the 
,.;ithers makes the diagnosis of the syndrome in the 
'.jldren more difficult. This difficulty can be partly 
'ercome by anticipating the presence of the syndrome 
':infants with an excessive birth weight and with car- 
,,.)respiratory symptoms. The routine use of roent- 
'a studies of the heart and normoblast counts when 
.2 birth weight is 4,500 gm. or more, and when cya- 
' tic spells, dyspnea, and tachypnea occur during the 
'nnatal period, regardless of birth weight, will greatly 
in establishing the diagnosis. Since the heart size 
'"ninishes rapidly and the normoblasts disappear from 
e peripheral blood relatively early, both studies 
;,ould be initiated the first or second day after birth. 
^The size of the heart returns to normal in the first or 
'^cond month of life, and the cardiorespiratory s 5 Tnp- 
'ms, when present, do not persist beyond the first ten 
nys of life, in contrast to the findings in infants with 
bngenital malformations of the heart or its great 
issels. 

\ An excessive normoblastemia may be associated with 
‘;;psis, syphilis, and premature birth. Erythroblastosis 


foetalis may make the differential diagnosis diflicult, but 
anemia or jaundice is usually present in that condition. 

Benjamin Copleman, M.D. 

Radiographic Examination of a Case of Cancer of the 
Thymus. Axel Renander. Acta radiol. 26: 297-301, 
March 31, 1945. (In German.) 

This case report concerns a male patient 75 years of 
age. The radiographic symptoms differed somewhat 
from those given by previous authors. The diagnosis 
cancer of the thymus was corroborated by autopsy. 

F. Ellinger, M.D. 

THE DIGESTIVE SYSTEM 

A New X-Ray Method of Studying the Anatomy and 
Motility of the Stomach and Duodenum: Its Diagnostic 
Value. Walter Farkas Gruber. Am. J. Digest. Dis. 
12: 127-137, April 1945. 

The stomach is divided by radiologists and clinicians 
into three parts, the fundus, the corpus or body, and the 
pars pylorica. The fundus is divided from the body 
by an imaginary straight line drawn from the lower end 
of the esophagus to the greater curvature, while the 
body of the stomach is divided from the pars pylorica 
by an imaginary line drawn from the incisuraangularis 
to the greater curvature. 

In order to study the anatomy of the stomach and 
its behavior under the influence of local mechanical 
stimuli, the author took balloons of different sizes, at- 
tached them to buckles of Rehfuss tubes and inserted 
them into the fasting stomach. He filled them with 
varied amounts of air and, after giving the patient 
barium, studied the behavior of the stomach by means 
of roentgenograms. 

It was found that the stomach could be divided into 
the three parts mentioned above, which as functional 
unities are connected with each other anatomically as 
well as physiologically. These parts could be further 
subdivided into segments. It was also proved that a 
rhythmic segmentation exists in the stomach as in the 
intestines. The subdivision of the body of the stom- 
ach and pars pylorica was shown by transverse folds 
as well as by different phases of dilatation and contrac- 
tion. 

In observing the stomach radiologically, one must 
take into consideration that it is not only part of a 
transport system but also a chemical plant and its 
muscles must contract powerfully around ingested food 
so that it may exert its chemical function. 

When barium is ingested, the stomach reveals only 
the changes that are characteristic of its function as a 
transport system. If, however, a balloon is inflated 
in the pars pylorica, the effect is the same as if solid 
food were ingested, and haustral segmentation appears. 
By inserting a balloon and filling it wth 30 c.c. of air, 
the author was able to produce a systolic contraction 
of the entire pars pylorica. It not only became nar- 
rower but shorter, proving that both the circular and 
longitudinal muscles contracted at the same time. 

When a balloon was inserted into the fundus and 
body of the stomach and filled with air, the muscles of 
the pars pylorica relaxed in proportion to the amount, 
of air introduced until they reached a state of inertia. 
When the duodenum was distended by a small balloon 
the sphincter contracted and the pars pylorica and body 
of the stomach relaxed . 

The oblique muscle, which is continuous with the 


200 


Abstracts of Current Literature 


circular muscle of the esophagus, forms a sling around 
either side of the lesser curvature. The author ob- 
served contraction of this muscle when the balloon was 
located beneath the incisura angularis and inflated and 
when it was inflated in the body of the stomach. When 
the oblique muscle relaxed, the longitudinal muscle 
contracted. The circular muscle was seen to contract 
and form sphincter-like areas. 

The author has studied the human stomach in 44 
cases by means of balloons filled with air. Several 
cases are recorded in which he was able to find gastric 
ulcer or carcinoma where it would otherw ise have been 
difficult or impossible to detect. 

Joseph T. Danzer, M.D. 

An Experiment in the Early Diagnosis of Gastric 
Carcinoma. Fordyce B. St. John, Paul C. Swenson, 
and Harold D. Harvey. Ann. Surg. 119: 225-2-31, 
February 1944. 

In an attempt to discover symptomless cases of gas- 
tric cancer, 2,432 persons were examined roentgenologi- 
cally at Presbyterian Hospital, Xew York. Subjects 
of the study were persons over the age of fifty who 
had no significant digestive symptoms (visitors to the 
hospital and patients who had been treated for condi- 
tions other than gastric). So far as possible, persons 
were included who ordinarily would not have received a 
gastro-intestinal study. Four hundred and ninety-one 
of the series were re-examined, making a total of 2,923 
examinations. Nineteen individuals with important 
gastric symptoms were admitted to the study in error 
and were deducted from the final tabulations. 

The examination consisted of rapid fluoroscopy of 
the stomach. In the first thousand cases a single 
stomach film was also made, but as nothing was found 
on any of the films that had not been observed fiuoro- 
scop ically, this practice was discontinued. The authors 
believe that an e.xperienced roentgenologist rarely re- 
quires more than a minute to satisfy himself that he is 
dealing with a normal stomach. If the stomach ap- 
peared normal, the patient was dismissed. If any sug- 
gestion of abnormalits^ was seen, he came back for further 
careful study at a later time. The examination was 
made in the erect position only, unless something sus- 
picious was found in the fundus, in which case the pa- 
tient was also examined prone. 

Among the 2,432 cases, 3 unsuspected malignant gas- 
tric tumors (2 cancers, 1 lymphosarcoma) were en- 
countered; so far as is known, no tumor was missed. 
The lymphosarcoma was manifested fluoroscopically 
as a persistent area of flattening near the pylorus. This 
was confirmed by further roentgen studies, but at opera- 
tion the surgeon was unable to recognize any lesion, 
even with the stomach opened, and therefore did not 
resect. Some months later, at the site of the suspicious 
roentgen finding, an obvious tumor developed, which 
was then resected. The two carcinomas were very 
small and had not metastasized ; both were resected. 

Five other patients had gastric resections after ex- 
tensive roentgenologic study and in most instances 
conservative therapy and gastroscopy, and were found 
to have only benign ulcers. These cases illustrate the 
difficult5^ in making an exact diagnosis in gastric le- 
sions, even with all the diagnostic aids available. 

Five hundred and twenty -eight abnormalities other 
than cancer were discovered, the greater percentage be- 
ing functional. However, 54 instances of deformed 
duodenal bulb without symptoms of ulcer, 7 cases of 


cardiospasm, and 25 cases of diap'nizmn-ib-t;- 
found. 

The cost of the examination was - 

cents a person, but this does not biit-i- 
genologist’s services or the overhead cbrrs:';-- 
genologic equipment. 


Intestinal Obstruction by Gall-Stones. Jlrr; 
Brit.M. J. 1: 555-5.56, April 21, 194.5, 

The author points out that intestinal corrr.:; 
a gallstone is rare but has the highest cKUnn-, 
all intestinal obstructions. Reference is nta. 
series of 646 cases in which intestinal ctenr-. 
the primary diagnosis. In only 40 of this r. 
condition due to a gallstone. The attthxsr 
was an 87 -year-old man vrithont sigafcant i£_ 
symptoms. 

The fistulous opening is usually into the c'ct-. 
The stone, a large one where obstrccirre .'rn 
occur, starts dotvn the intestinal canal anil'/-a 
termittently in the narrower places,atwbi“;, 
toms become apparent. The author pcrnis 
vomiting and abdominal pain continuina cur t;: 
of 24 hours m ay be considered evidence of a sstn 
dition. The x-ray is helpful in diagnosisc cen- 
ing small intestinal stasis and gas; at 
can be shown . The treatment is innaedhte 

Q. B. CcuT,.- 


Pathology of Regional Ileitis. G. B. H-S— 
Am. J. Digest. Dis. 12: 97-116, April 19-’-_ 

The author reports a case of regional 
sents an elaborate study of the pathofopal'^-; 
this condition based on his own 
view of the literature. The disease ^ 
ponents: (1) a primary phase, charactem-^.. , 
stage of edema of the submuco^ and 
tation of submucosal lymphatics and 
juxtamuscular adventitial blood _ 

of plasma-cell itifillraliait of the 
serosa; (c) diffuse fibrosis, with . 

plasma cells, except where trapped, • 
a secondary phase, characterized by 
imposed on any of the primary pha^, ' • 

ing modification of the pathological U 
are tendencies to earlj' or late perforatio , 
and granuloma formation. . , ■ 

A critical analysis of possible etio ogi 
gests that the primary disturbance is - ■ 

acute injury of the bowel wall by a me ^ 

lipoid in character, or results from ® yy.: 
trubance involving Auerbach s 
plexuses, or mesenteric and cehac ga ^ 
the original neuropathic lesion 
visceral herpes zoster. Itissugge= 
type of secondary ulceration occurs ■ 
onic lesions are destructive as we 
leading to denervation of the affec e 

On the Reduction of Ueal-HeoMlic 
by Means of Contrast Ene^- J^^ ” 

BpirgeFogh. Acta radiol. 26; ' 

ileocolic intussusception by 

is only exceptionally accomplis e - , 

of 28 cases of intussusception 

which 11 proved to be irreducible oj 
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he latter group were found at operation to be ileal- 
lie intussusceptions, while the 19 cases which were 
ed were shown roentgcnographically to be ilco- 
A ease is also reported in an infant of three 
hs which was irreducible by enema as far as_ the 
nal portion of the ileal segment was concerned, 
is case the intussusception into the small intestine 
' lemonstrable radiographically, 
referring to reported examples of conservative re- 
on of ileal-ileocolic intussusception, the authors 
that they cannot accept such a diagnosis un- 
an unmistakable demonstration is given of the 
intussusception before complete reduction. 

F. Ellinger, M.D. 

ABDOMINAL INjfURIES 

idiology of "War Injuries. Part 1. War Wounds 

■ le Abdomen. D. B. McGrigor and Erie Samuel. 

. J. Radiol. 18: 65-75, March 1945. 

. a analysis of 25,000 war casualties showed 12 per 
• of the injuries to be abdominal. Of this group, 80 
cent were penetrating wounds, with a 70 per cent 
very rate. The recovery rate for non-penetrating 
nds rvas 90 per cent. Two per cent of the casual- 
involved both tlic thorax and abdomen, and in this 
ip there were 50 per cent recoveries, 
adiologieal examination can be of assistance in 
ting foreign bodies, indicating the track of missiles 
the possibility of damage to the viscera, and demon- 
' ' ting the presence of pneumoperitoneum, associated 
ms of the chest, extraperitoneal injuries (ruptured 
• ' ■ iey),andpostoperativeobstructions. Examinations 

■ wounds of the upper abdomen should include the 
■ • ' er chest and those for wounds of the buttocks and 

' ier thighs should include the lower abdomen. 

\ supine film, including the diaphragm, a lateral film, 

• an erect film (with the patient sitting if he cannot 
id), or, if this is not possible, a horizontal antero- 
■. terior film with the patient lying on his side, should 
, ■ made in each case. 

. • >tab wounds were comparatively unusual in World 
-ir II, the majority of perforating wounds being due 
.. missiles. These were caused chiefly by fragments 
shells, mortars, and bombs, and the abdominal 
uries thus produced carried a far more serious prog- 
sis than bullet wounds. Fragments of the light alloy 
zering of incendiary bombs may go no further than 
1 abdominal wall, but the symptoms (guarding, 
. idity, tenderness) may closely simulate intra-abdom- 
il injury. In such cases careful study of the roent- 
.n film may prevent unnecessary laparotomy. Ana- 
mical structures, as indriven ribs, may also act as 
‘ ' ssiles, causing severe visceral damage, and fractures of 
;■ e pelvic girdle may involve the peritoneal cavity. 
While the clinical diagnosis of penetrating abdominal 
aunds is usually obvious, radiology, as pointed out 
.'^ love, will often furnish valuable aid. The radio- 
■' ■aphic appearances depend upon the relative extent 
' which solid and hollow viscera are involved. Among 
'.e roentgen features listed by the authors are; pneu- 
operitoneum, which, however, is seldom seen on 
.<} ms taken within twelve hours of a penetrating injury; 
•;: is distention of the bowel above the site of injury, 
hile the bowel below is empty ; retroperitoneal hema- 
j.''ima demonstrable as a large soft-tissue mass displac- 
,,f'.g the gas-filled bowel. 

Estimation of the missile track by observation of the 


wounds of entrance and exit may be useful, but it is to 
be borne in mind that the intervening course may be 
extremely tortuous. Nor should too much reliance be 
placed on demonstration of a foreign body, to the neg- 
lect of other evidences of injury. 

Abdomiuo-thoracic wounds may be classified as (a) 
injuries caused by sep.aratc missiles, (5) missiles entering 
the thorax and emerging from the abdomen and the 
reverse, (c) transverse wounds of the chest involving 
the diaphragm and the upper abdominal organs, and 
(d) tangential wounds of the lower chest with indriving 
of the ribs. Wounds of the chest at or below the nipple 
may involve the diaphragm and abdominal structures. 
The possibility of diaphragmatic hernia must always be 
borne in mind. 

Non-perforating injuries may involve cither a hollow 
viscus or a solid organ, injuries to the spleen being the 
most common. Radiology finds its chief application in 
cases of doubtful diagnosis, in which the operative indi- 
cations are not clear. Films should be examined for 
free gas in the peritoneum, abnormal collections of gas 
in the bowel, retroperitoneal hematomata, and renal 
injuries. 

The results of blast injuries, though more common in 
the skull and chest, are also observed in the abdomen. 
Multiple iiitra-intestiiml and intrapcritoneal hemor- 
rhages have been observed, and the radiologic appear- 
ance may be that of paralytic ileus. Immersion blast 
injuries are also discussed. 

Postoperative ileus and obstruction are common 
after abdominal wounds. Their character and degree 
arc best estimated by radiography. 

The author quotes extensively from the literature and 
includes a bibliography and numerous roentgenograms 
with brief case histories. Sydney J. Hawley, M.D. 

THE MUSCULOSKELETAL SYSTEM 

Sclerosing Sarcoma of Bone. (Dangers of Biopsy.) 
James F. Brailsford. Brit. J. Radiol. 18: 8-10, Janu- 
ary 1945. 

Sclerosing sarcoma of bone occurs most commonly at 
about the age of twenty. The radiographic appearance 
is typical, showing sclerosis of bone with or without 
radiating spicules of new bone formation. In this type 
of sarcoma prompt amputation gives the best results. 

Biopsy is not advisable, as it is frequently mislead- 
ing, showing no evidence of sarcoma. It weakens the 
stability of the bone; it does not assist in predicting 
metastasis, and it may disseminate tumor cells, thus 
adding to the risk to the patient. Three illustrative 
cases are presented. Sydney J. Hawley, M.D. 

Renal Osteodystrophy. Report of a Case of Unusual 
Pathogenesis. John J. Castronuovo. Arch. Pediat 
62: 156-166, April 1945. 

The author chooses the term renal osteodystrophy to 
designate cases of osseous disorder associated with renal 
insufficiency. In the literature such cases have been 
termed, also, renal rickets, renal dwarfism, and renal 
osteitis fibrosa cystica. 

The renal lesions show evidence either of embryologie 
maldevelopment or of long-standing infection with in- 
sufficiency. Some of the genito-urinary lesions re- 
ported have been ; hypoplasia with cyst formation, con- 
genital polycystic disease, congenital valves of the 
urethra, ureteral strictures, and glomerulonephritis 
Hypertrophy of the parathyroids seems to have been''a 
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rather constant finding and is considered to be second- 
ary to the renal insufficiency. 

The bone lesions correspond in general to those of 
osteite fibrosa cystica. In addition to these, one finds 
m chilffien changes suggestive of those seen in rickets 
as knob-like swellings at the epiphyses, fcnock-fcnee’ 
bent wnsts and ankles, ' 

Acidosis is common; the phosphorus level is usually 
somewhat elevated (4-16 mg.); the calcium is normal 
or decreased. The calcium phosphorus ratio is some- 
what less than normal. 

The author gir^es in detail a case history, but does 
not show any reproduction of x-ray films. It is the 
opinion of the abstractor that the average roentgenolo- 
gist would rather see one typical film than to read many 
mousands of words of analytical discussion, however 
scholarly. Percy J. Delano, M.D 




whole, lyith fibrillation, dehydration and fi • 
suiting in marginal bone prSatih "If fV 
bps of the cervical bodies. i 

^^oentgenologically there are decreaseinhei-^. 

or several of the lower vertebral bodierand t” 
of the intervertebral spaces. There are abost- 
bone hpping of one or several uncovmebi 
phytes, and marginal proliferations on thchfe 
face of the body above that affected. ObliAf 

‘demonstrate the uncovertffeir 

pnytes, jorn b. McAnent, Ip 


Diseases ofthe Vertebral Column: A Roentgenolonie 
^aljtsis. Albert Oppenheimer. Am. J. Roentgenol 
S3: 348-369, April 1945. entgenol. 

The diseases of the spine may he regarded as verte- 
faral Iwahzation of bone and joint disease and can be 
classified as (1) diseases of vertebral bone; (2) diseases 
of vertebral symphyses; (3) diseases of vertebra] syno- 
vial joints; (4) diseases of vertebral ligaments. In 
general, the morphological appearances and clinical 
manifestations of a given vertebral disease correspond 
to those of the same disease involving other bones and 
joiate. Under the above classification, the author de- 
scribes and illustrates many of the diseases as theym-' 
volve the vertebral structures. Thus, tuberculosis is 
primarily a necrosmg lesion in the vertebra, as else- 
where. Owmg to its cancellous structure and abundant 
blood supply, the vertebral body is involved more 
frequently than the neural arch, and this is true in 
other disease as weU. Lesions of the vertebral sym- 

terferencewithdUknSom 

The various types of arthritis occur in the apophyseal 
jomte and their roptgen and clinical manifestations 
are the same here as in other true joints 
Of the iMions of the vertebral ligaments, only calci- 
The^rp^"'^ ossification are disclosedroentgenologically 
These are common reactions and not characteristic of 
any particular disease and are apparently the result 
mamlj of disuse of the ligaments. L. W. Paul, M.D 


Myelogr^hy by the Use of Pantopaquekft.k 
nosis of Herniations of the Intervertsbrf 
Arthur B. Soule, Jr,, Sidney W. Gross, and Is:-' 
Jrving. Am. J. Roentgenol. S3 : 319-340, AptilV^' 
Pantopaque, a recently introduced contrast 
for myelography, has been used by the authwsh; 
cases. The technic for introduction and remordd.. 
substance is essentially the same as that descritd: 
Kubik and Hampton for lipiodol (New Esjk!’ 
Med.224: 455,1941. Abst.mRadiology37;6W,E. 
Pantopaque has certain advantages over other cd. 
It flows more readily than lipiodol, can be easilyc-' 
by slight changes in the position of the patiert, td 
tends to outline the nerve root sheaths andnjcii 
fects better. Because of its low viscosity, it is nv 
mjected and withdrawn. In most of thecasesfcn 
jority of the pantopaque was removed foUowicjc;: 
..pletion of the -roentgenographic exaininatfc. !' 
untoward efiects were noted in any of the patients rk 
removal was not complete. 

The various types of defects encountered in b--' 
and cervical disk herniations are described and C- 
trated. Pantopaque has been of particular vihe: 
the diagnosis of herniation of the cervicalintervattk 
disks. By proper manipulation of the patient, it 
be pooled in the cervical area and it shows less teafc' 


to break up into globules than lipiodol. 

L. W. Pau. Mi’ 


UMOvertebr^ Osteophytes and Osteochondrosis of 
the Cervical Spine. Ernst Lvon r r,“ o t “ 

Surg. 27: 248-253, April 1945. ' 

This paper deals with the observation of 40 patients 
showing localized hypertrophic lesions pecnliarto 

thramhoneras^ body, which 

me author terms uncoveitebral osteophytes ” TTn- 

covmebral osteophytes occur at the lateral and pos- 
erolateral bps of the vertebrae, on their sunerior 
smfaces. Normally these surfaces are coneav^wRh 
elevated lateral margins known as processus uncinaU 
The osteophytic change occurring in these processes is 
degenerative m nature. It is thought that imerference 
with the spmal nerves may be the cause of the svn 
drome, consisting m neuralgic pains in the arms neA 
andbackof thehead. s>. necK, 

Osteochondrosis is characterized by a degenerative 
destructive process of the intervertebral disk as a 


Observations on Opaque Myelography of Ic 
Disc Herniations. D. C. Eaglesham. Brit.J.fc 
17; 343-348, November 1944. 

For demonstration of herniated disks in tbi!'— 
region, the opaque medium (lipiodol or pan(o?j, 
should be injected in the interspace between L ‘ 
L3 or L3 and L4, as most herniations are 
L4 or below. To avoid an extradural in/eufc^ 
c.c. may be injected and a brief fluoroscopic®'; 
tion made. If the oil moves freely the fuii 
may then be carried out. In most instancesSeC' 
adequate, but 5 to 6 c.c. are preferable. 

Removal of the oil may be easy' or difficuit- 
tients with flat spines a small pillow may be 
under the chest and hips to increase the 

■gpensean" 
(he oi! r'"' 


This will assist in collecting the oil in a dependN^ ^ 


If the needle is placed too superficially, u,-— 
Sometimes rotating the pabes 


be recovered, — 

to one side or the other will be helpful. ^ , 

Four types of defects are observed in ihe o ■ 

• * ft 


Four types of defects are observed in ^ 
displacement, indentation, block, and lack o 

the axillary pouch or nerve root sheath. , ■■ 

Indentation of the column is the comrn 
may be unilateral or bilateral. The she of 
tion may change with change of position. 

Displacement is rare, occurring only "'ko j y ,^1 
tions with deep indentation or some degree^ 
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the presence of block the oil nmy be pinched up 
1 point or there may be a)i abrupt transverse tcr- 
tion of the column. The block in the column is 
times seen well above the disk space level, 
ck of filling of the nerve sheaths may be due to 
atioii of the disk but it may also occur normally, 
■lly it is associated with deformity of the oil column. 

• sheaths not seen on the first examination may fill 
be seen at later cxaiiiiiiatioiis if the oil is not rc- 
;d. 

le deformities caused by extradural and subdural 
tions may lead to errors in diagnosis. Another 
:e of confusion appears when the spinal fluid 
■les into the subdural space producing a long nar- 
ng of the column. Sydney J. Hawley, M.D. 

iteral Prolapse of the Cervical Intervertebral Disc, 
h Davies. Brit. J. Radiol. 18: 1-4, January 1945. 
iteral herniation of the nucleus pulposus in the 
ical region may cause pain by pressure on the nerve 
s. Such herniation is often associated with mar- 
1 lipping and loss of joint space, 
our cases are reported in which the chief complaint 
pain in the shoulder radiating down the arm. 
-■lography (with pantopaque) showed lateral filling 
cts, indicating lateral herniation of the disks. In 
of the cases no abnormality was evident on the 
nfilm. 

s these cases show a spontaneous tendency to re- 
iry, surgery is not advised. Head traction and a 
oorting collar may give relief . 

Sydney J. Hawley, M.D. 

"ongenital Absence of the Pectoralis Major. Eric 
luel. Brit. J. Radiol. 18: 20-21, January 1945. 
‘.ongenital absence of the pectoralis major on one 
'. may give rise to confusion if the radiologist does 
make a physical examination . This is particularly 
■ to occur in mass surveys. The roentgen appear- 
e is that of an abnormal transluccncy of the upper 
f of one hemithorax which may be interpreted as 
physema. Two cases are presented. 

Sydney J. Hawley, M.D. 

Vrachnodactyly (Spider Fingers). H. Gray. Arch, 
i. Med. 75: 215-221, April 1945. 

A case of arachnodactyly, or spider fingers, in a ten- 
ar-old boy with congenital dislocation of the lenses 
d a congenital cardiac peculiarity, is presented. The 
.ysical build of this patient was carefully studied by 
;ans of anthropologic measurements and the data 
i compared with the normal and with other cases of 
ichnodactyly recorded in the literature. [Since the 
blication of this paper an interesting account of ar- 
hnodactyly occurring in a father and two daughters 
s appeared in Radiology (Parker and Hare: Radi- 
>gy 45: 220, September 1945) . J 

Calcification of the Tendon Cuff of the Shoulder. 
. Beckett Howorth. Surg., Gynec. & Obst. 80: 
7-345, April 1945. 

One hundred cases of calcareous degeneration in the 
ndon cuff of the shoulder are reviewed, and the symp- 
ms, signs, roentgenographic appearances, and etio- 
gic factors are considered. Twenty-three of these 
ses were treated surgically and their pathology is dis- 
issed. The results of treatment by surgical and non- 
-.rgical procedures are reported. 


The tendon cuff is compo.scd of the tendons of the 
subscapiilaris, supraspinatus, infraspinatus, and teres 
minor muscles, which fuse with tlic capsule of the 
shoulder joint about an inch from its distal margin. 
Calcareous degeneration in this tendon cuff is a fre- 
quent and disabling lesion and a common cause of so- 
callcd subdeltoid bursitis. Calcareous deposits tvcrc 
found in the bursa itself in only one of the cases re- 
ported. The symptoms, signs, and roentgenographic 
features of the lesion are considered characteristic. 
The degeneration in the tendon cuff is probably due to 
attrition from the use of the arm at the side, with re- 
peated, sudden, jerky movements. 

The calcareous material found in the tendon cuff 
is suspended in liquid in the early acute cases, and the 
roentgenographic shadow is "cumulus cloud-like" and 
fairly homogeneous. The deposit is granular and in- 
filtrating in the chronic cases, and the shadow is frag- 
mented and irregular in outline and density. Roent- 
genograms should be made in 45 degrees internal and 
45 and 90 degrees e.xlernal rotation, as ivel! as in the 
neutral position, since a single view may fail to show 
one or more of the calcifications. 

Relief from pain and spasm, and absorption of the 
suspended calcareous material may often be obtained 
ill the early acute cases by rest, heat, diathermy, cold, 
ethyl chloride spray, or radiotherapy. The chronic 
cases arc not likely to be helped by such measures. Re- 
peated or intensive radiotherapy is undesirable, as it 
may increase the degeneration or damage the overlying 
skin. Massage, stretching, and manipulation are likely 
to increase the pain, spasm, and limitation of motion, 
and to damage the shoulder. Rupture of the calcareous 
deposit into the bursa spontaneously, or with treat- 
ment, will give immediate relief. Aspiration, irriga- 
tion, or puncture may relieve pain through drainage 
and reduction of tension. Novocain injection relieves 
pain only temporarily unless the calcareous material is 
drained at the same time. Operative removal of the 
calcareous material is the surest and quickest method of 
relief, particularly in the chronic cases. Complete re- 
moval of the deposit is desirable for the best results. 
Special exercises should be used with any of the treat- 
ments, for preservation of strength and restoration of 
motion in the shoulder and arm. 

R. E. Booth, M.D. 

J he Internal Epicondylar Epiphysis and Elbow In- 
juries. Adolf A. Schmier. Surg., Gynec. & Obst 80: 
416-421, April 1945. 

Fracture dislocations of the elbow in children are 
frequently accompanied by displacement of the internal 
epicondyle into the joint. Recognition of such dis- 
placement is of the first importance if a well functioning 
elbow is to be insured. For this purpose, detailed 
roentgenograms made in various positions are essential. 

In early cases both the dislocation and the epicondy- 
lar displacement are easily reduced by the dosed 
method described by the author. This is based on the 
fact that the internal humeral epicondyle gives origin 
to a group of muscles which pronate the forearm, ilex 
the wrist and fingers, and aid in flexing the elbow. 
The procedure consists in turning the forearm in supi- 
nation and extending the elbow, wrist, and fingers. 
At the same time, the forearm is gently abducted, thus 
increasing the gap between the trochlea and ulna and 
allowing the epicondyle a free route of exit from the 
joint. In late cases, adhesions will bind the displaced 
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cpicondyle to the joint and open reduction will be 
necessary. The possibility of some loss of motion in 
this event is strong:. 

The degree of damage in these cases varies with the 
severity of the trauma. In the least serious cases the 
cpicondyle is only slightly separated. When the 
trauma is more severe, the epicondylar epiphysis may 
be pulled down to below the the articular level of the 
elbow by flexor muscle pull. The internal lateral liga- 
ment may be strained or torn. With greater valgus 
strain, it is possible for the elbow to open momentarily 
on its medial aspect so that the cpicondyle becomes 
wedged in the joint between the trochlea and the sig- 
moid fossa of the ulna. 

The author reports 5 cases. All but one of these was 
successfully treated within twenty-four hours of the in- 
jury by the closed method. One patient was first seen 
three weeks after injury, when it was too late to attempt 
closed reduction, and open operation was required; 
intra-articular changes precluded a satisfactory re- 
sult. Francisco Bassols, M.D. 


GYISTECOLOGY AND OBSTETRICS 

Radiographic Manifestation of Tuberculous Salpin- 
gitis. Wolfgang Magnusson. Acta radiol. 26: 265- 
278, March 31, 1945. (In German.) 

Salpingograms of 12 patients sufi'ering from tubercu- 
lous salpingitis, verified by histologic examination after 
surgical renioval of the tubes, have been compared with 
200 salpingograms obtained from patients suflering from 
tubal occlusion from other causes. It has been observed 
that finely indented and ragged contours, defects of the 
lumen the size of a grain of rice or smaller, and fistula- 
jlike dilatations are evidence of tuberculosis. On the 
'basis of these manifestations tuberculous salpingitis can 
be diagnosed radiographically in the majority of cases. 

F. Elunger, M.D. 


THE GENITO-URINARY TRACT 

Excretory Cysto-XTrethrograms. John W. Draper 
and Joseph G. Siceluff. J. Urol. 53 : 539-544, April 
1945. 

The authors present a method of studying the an- 
atomy of the bladder and urethra and the physiology 
of micturition. In their particular technic, five sepa- 
rate roentgenograms of the lower urinary tract aremadc. 
The patient voids and is placed in the supine position 
on a tilt fable. Ho is catheterized and the residual 
urine is measured. The bladder is distended with 
120-1S0 c.c. of air until the patient notes distention, 
when a damp is put on the catheter. An air cystogram 
is then made in the oblique position. The air is then 
evacuated and is replaced with a contrast medium, 
usuaity 15-20 per cent Skiodan, until the patient has a 
nonnal desire to urinate, at which time a roentgenogram 
is made in the oblique position witii the patient voiding 
contrast medium. The patient is next asked to stop 
voiding and a roentgenogram is made as he contracts 
the sphincter mtiscies. Ho is instructed to void again, 
and a fourth exposure is made during voiding against 
the obstruction produced by a penis clamp. Following 
this the patient is allowed to empty his bladder, and a 
final film is exposed to demonstrate any opaque ma- 
terial which may remain. 


Some excellent illustrations achieved by this 
are included, showing inflammatory' and traiiaj';- 
strictures of the urethra, diverticula of the b!addsr",i^ 
incompetent sphincters. R. B. Booth, M.'d 


THE BLOOD VESSELS 


Clinical Anatomy of the Vertebral Veins. .Msri 
Norgore. Surgery IV: 606-615, April 1945, 

The various explanations offered for the spread d.!.;. 
called “paradoxical metastasis” have, until reaci'r. 
been unsatisfactory. How, the author asks, do ce- 
tastases reach the cervical spine from carcinoma of d; 
prostate without deposits in the lung, or carcinoaatr 
the breast metastasize to the spine without lyuiph nA 
involvement? 

The rediscovery of the vertebral vein syste!/ 
Batson (see Ann. Surg. 112: 138, 1940) dettomta'J 
clearly the connection between this system and oik 
venous systems and offers a plausible c.splanatte Ir 
such metastatic spread. The author repeated Batson 
experiments, injecting the dorsal vein of tliepenls’cj 
cadavers, ivith Wehr’s artist’s water-color venafe 
In 4 of the specimens serial ,\-rays of the body stoJi'l 
that the injected mass flowed through the veins air; 
the pelvic girdle as far distant as the head of ihtfec, 
along the vertebral column, and finally inside the® 
nium , without entering the vena cava. In the fifth le 
material entered the vena cava and did not proceed g 


the spinal column. 

The transportation of cancer cells or a bacienal em- 
bolus against the usual direction of the blood stm-. 
as in the invasion of the cranium by a bro«cmof» 
carcinoma, is explained by a reversal of flow in ^ 
bral system of veins, which was shown to occur lOji' j 
certain circumstances, as sneezing, 7 

ing. The absence of valves in the spinal vm n ’ 1 
an important factor, as it enables the blood to p 
either direction and consequently greatly jner 

freedom of circulation. _ c«tt: 

The author concludes that there is a four 
of veins, namely, the vertebral or ; 

system, in addition to the caval, t-nkS 

systems, through which tumor cells or 
are sometimes spread to distant parts, 
system of veins furnishes an anatomic exp 

so-called “paradoxical metastasis.’ ,,p 

T. E. WhiteleatheR. 


Arteriography for the Demonstrahon ^ ^ 
Aneurysms. Robert M. Lowinan ant 
Am. J. Roentgenol. S3 : 341-347. Ap® Lcurysi 
The clinical diagnosis of ‘ ■ L.liavet 

:lifficult and, in the past, most ^ . intracn' 

tiscovered during operations ^ ? .afterio?'’; 

conditions. The introduction of cc ,, 
ly Egas Moniz in 1927 (sec Rev. p 

11: 746-748, 1933) opened a new .jjaielJ-d 
lien nianv cases have been diagnose ^ 

The authors have employed ccrehmi a 
.6 cases. Because of 

horotrast, a 50 per cent solution ® ^ ct: 

netided as tlic contrast agent. igtir 

neters of this solution is mjcctc . yp 

arotid after snrgic.al hi« k 

ipproximatcly three-quarters of i u 

ujcctcd, the first film is exposed awi • • 


Vot. 
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or four exposures Is obuiincd as rapidly as the fasreUes 

■ can be ebauged. A case of an aneurysm of the internal 
carotid is reported in which cerebral arteriography gave 
valuable diagnostic evidence. h, W. Paut., AI.D. 

Peripheral Aneurysm of the Pulmonary Artery. Arne 
Clausen. Acta radio!. 26: 32-1-327, 'March 31, 1915. 
i{In German.) 

A case is reported, in a woman of 09 years, of an an- 
etitysm in the pulmonary artery perforating into 
;the bronchus of the lingual lobe. On the roenlgcno- 
igram tlie aneurysm is seen as a rounded isolated area of 
rarefaction in the pulmonary parencliynm. An au- 
' topsy report is included. F. lit.i.iNGCR, M.D. 

A Method for Determining the Blood Pressure in the 

• Pulmonary Artery. Nils Wcstcrniark. Acta mdiol.26: 

' 302-30G, March 1945. (In FngHsh.) 

By taking a series of roentgenograms of the lungs in 
'various projections and with varying intrabronchial 

• pressure, checked by a water manometer, the main 
' branches and the stem of the pulmonar}' artery are 

• found to be compressed at a given pressure for each 

- individual tested. This pressure corresponds to the 
blood pressure in the pulmonarj’ artco', in healthy 

: persons being 25-30 mm. Hg. In patients suflcring 

- from mitral lesions the pressure was found to be aug- 
mented. F. Eu.iN'GnR, M.D. 

Arteriography in Renal and Abdominal Conditions. 
0. A. Kelson. J. Urol. 53: 521-530, April 1945. 

The author describes the technic of arteriography of 
' the abdominal organs by aortic injection and reports his 
e-xperience in 106 cases. A pressure apparatus is used 
for injecting the solution through an IS-gaugc needle 

■ cm. long. The .x-ray unit must have the potential 

■ power to deliver 500 ma. and the Bucky diaphragm 

- speed to permit an exposure of 0.25 see. The contrast 
: medium used is an 80 per cent solution of sodium 

iodide. 

By way of preparation the patient is given 00 c.c. of 
: Mstor oil in 90 or 120 c.c. of root beer the afternoon be- 
fore the examination and allowed only liquid nourish- 
ment thereafter. The solution is placed in a glass tube 
and the pressure brought up to 1.5 atmospheres. A 
scout film of the abdomen in the supine position is 
Blade. Under sodium pentothal anesthesia, the needle 
? introduced just below the twelfth rib and three or 
^^finprs’ breadth to the left of the spinous processes. 

; e point of the needle is directed inward and down- 
Jtard toward the twelfth vertebral body and when the 
one IS encountered the point is deviated laterally so as 
0 glide Over the vertebra. The stylet is then with- 
wn and the needle advanced slowly a ferv centi- 
' th^ enter the aorta. After blood comes through 
e needle, it is advanced another 0.5 cm. and the pres- 
anri attached. The outlet valve is opened 

in tn ^ ‘Contrast solution is allowed to run 

® ^Posure being made just as the injection is 
nect^n pressure apparatus is then discon- 

out tv. ^ centimeters of blood runs 

over m jrithdranm. By using a lead shield 

i ® Bucky diaphragm two films may be exposed 

at two- or three-second intervals. 

’ comli Bcute iodism, which is 

i PM pp r 1 ^ intravenous infusion of 1.000 c.c. of 5 
n glucose in normal saline with 200 units of 


vitamin C after the patient has been returned to bed; 
cxtra-aortic injection of contrast media, and extravasa- 
tion tlirongh the needle puncture. Extra-aortic in- 
jection caused pain but the hypertonic solution is ab- 
sorbed in a short time. Owing to the riiggcdness of the 
aortic wall, perforation with an 18-gaiige needle docs 
not c-anse leakage. 

Diodr.ast, 70 per cent, and skiodan were tried and 
failed to affonl clear delineation of the smaller 
arteries hut did proiliice dense shadows of the renal 
parenchyma. I'orty cubic centimeters of diodrast, 
70 per cent, injected into the aorta will proilucc satis- 
factory urograms in patients with inadequate renal 
function to pennit visualization by intravenous injec- 
tion. 

The use of arteriography is described in the location 
of organs, arterial obstruction, aneurysm, and renal 
neoplasms which cannot be detected on pyelograms. 
Five arteriograms arc presented showing a retroperi- 
toneal Unnor, obslmclion of the renal artery, an an- 
eurysm of the abtioniinal aorta, and two cases of renal 
neoplasms undetected on pyelograms. 

The importance of training in the dissecting room 
before allemjiting aortic puncture on patients is em- 
phasized, and the need for study and experience in 
interpretation of arteriograms is noted. Properly per- 
fonned, the author believes that aortic puncture should 
carry no more hazard than a spinal puncture or a 
cystoscopy. Frank P. Brooks, M.D. 


GAS GANGRENE 

X-Rays in Diagnosis and Localisation of Gas- 
Gangrene. F.H.Kcmp. Lancet 1:332-336, March 17, 
1945. 

During the last war a number of observ'crs noted that 
it was possible to detect gas in the tissues by means of 
x-rays, but this in itself is not enough for the diagnosis of 
gas gangrene, since there are several other conditions 
which give rise to gas in the soft tissues. 

Any fresh wound, even a tiny needle puncture, may 
permit air to enter the tissues. Sometimes gas crepita- 
tion may be detected clinically, or bubbles may be seen 
in the depths of the wound, but in most eases roentgen- 
ography is necessary. On the roentgenogram the air 
appears as radiotranslucent bubbles, pockets, or streaks 
in the soft tissues. It is seldom confined to the track of 
the wound, but is widely dispersed in the surrounding 
loose cellular spaces. It may extend throughout the en- 
tire length of a limb, but it never infiltrates the muscles 
unless it is forced in under pressure. 

The amount and distribution of air m the tissues 
vary according to whether the wound is open or 
closed, and with the amount of tissue loss. In civilian 
casualties air in the tissues is seldom detected, because 
the roentgenogram is usually taken to show the bones, 
and definition of the soft parts is obscured or lost in the 
blacker parts of the negative. A still more important 
reason is that the injured part is usually put at rest by 
efficient first-aid, thus preventing movements, active or 
passive, which tend to suck air into the tissues. Air 
may be seen in any muscular wound which communi- 
cates with the respiratory passage. Once the injured 
part is placed completely at rest, air is quickly ab- 
sorbed. In twenty-four hours the amount has di- 
minished considerably, and within three days all but a 
trace is gone. 
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Ail can be introduced by changing a pack, removing a 
stitch, Or bj- irrigation. In one case it was introduced 
during the manipulation of an intramuscular penicillin 
drip. Soft paraffin gauze tends to impair the absorption 
of air and holds it in pockets on the skin or in the wound. 
Thus the treatment adopted must be considered when 
assessing the significance of gas bubbles in the tissues. 

Local formation of gas in the depths of a wound by 
gas-forming organisms gives roentgen appearances 
which closelj’ resemble those given by air, and differ- 
entiation is usually impossible e.\cept by serial roentgen 
examinations, and even then the obsem'er must be ac- 
quainted with all the details of the treatment subse- 
quent to the accident. Local gas formation does not 
necessarily mean invasion of the li-ving tissues by organ- 
isms for, as a rule, bubbles form in a hematoma, around 
a foreign body, or in dead tissue. In such cases there 
may be no clinical signs of infection and the roentgen 
signs do not in themselves demand surgical inteiwention. 

True gas gangrene is a progressive infiltration of mus- 
cles and the loose cellular tissues with gas-forming or- 
ganisms. As the infection spreads through li\-ing tis- 
sues, there develops a severe toxemia which, if allowed 
to continue, brings about the death of the patient. 

In the heavier parts of the body it is easy to miss one 
or many gas bubbles in a single anteroposterior pro- 
jection. To avoid mistakes the greatest care must be 
taken to examine the patient clinicailj' and rotate the 
limb or position tlie tube so that the suspected part is 
uppermost. A projection taken from the side is prob- 
ably the most important. In experiments on a human 
cadaver, it ^vas found that as much as 3 c.c. of air in the 
muscles of the thigh might escape detection in a single 
anteroposterior roentgenogram, but lateral projections 
showed bubbles a.s small as 0.25 c.c. 

Anyone who ha.s studied soft-tissue films of the in- 
jured should be aware of the normal relative translu- 
ccncies between the main groups of muscles; these are 
due to fat. In .'ome patients, especially old or middle- 
aged persons with flabby muscles, the roentgenograms 
show multiple linear streaks in the muscles which are 
due to fatty replacement; this picture at first glance 
may resemble the appearance of acute fulminating gas 
pngrene but, if care is taken to examine thewholclimb, 
it w-ill be seen that the change is not confined to any one 
group of muscles and bears no relationship to the clinical 
signs. A film of the opposite limb for comparison is of 
assistance. 

•After an injury, there arc often local collections of 
free fat in the Iwc cellular spaces around the injured 
part. This fat is revealed as radiotranslucent patches 
or streaks in the tissues. As a rule, the transluccncv is 
not so great as that produced by gas. but at times it is 
difhctiU to detect a difference. Bubbles almost always 
tnean gas, but streaks or irregular translucent patches 
may be due to gas or fat. In serial films, the air is 
found to d!=appe.ar quickly, whereas fat mav persist for 
M-yeral days. If there is a fatty accumulation in a 
rnnit. i.r.. a iipoliemarthrosis, the fat tends to rise to 
the Siir.acc to form a top layer and a lateral view taken 
frorr. the srdc shows a fmid level; this picture resembles 
a:r m the joint. In fat people, especially in the region 
o. t;ic buttock, romtgenography may reveal manv lin- 
e.ir streaK^ m a bnn-ed muscle which are due to faf 
these rc-enible the earliest stages of gas infiltration of a 
mtijde and cannot he distinguished by a single roentgen 


It is ditheult to ds-cide when ga.s-forming organisms 


have begun to invade the loose cellular tissues. Tc* 
fact that a wound is dirty, inflamed, and foul siuelliz: 
means only that mfiammatory reaction is taking pkT 
Gas crackling in the subcutaneous tissues or buWi- 
from the depths of the wound is not necessarily due is 
gas-forming organisms, for it maj- be merely a'lr. Eve 
the presence of anaerobic bacteria means nothing Ic- 
yond the fact that the wound is infected, and nuny 
wounds so infected show no trace of gas. AnasroM- 
cellulitis almost always accompanies true gas gangrei:, 
and gas formation in the loose cellular tissues can dtc 
be detected roentgenographically in advance ol zn fc. 
fection of the muscles, with little clinical evidence olb 
presence except when the gas is subcutaneous. 

The most impoiTant fact which radiology establisba 
is that gas in the tissues does not necessarily bdisu 
anaerobic infection of the wound, and that in tie irs- 
joritj' of cases the gas is really air. These points an 
easily appreciated if there are no clinical signs o' bits- 
tion but easily overlooked if there is any cause for am- 
iety. When a surgeon discloses discolored and fibtk 
muscles in a wound which is two or three days oil, i: 
may seem very suspicious to find bubbles of gas, but; 
there are no signs of invasion of the healthy tis?Jss,I 
is almost certainly safe to do no more than resect fc 
damaged tissues. A doubtful case should be kept uuia 
constant clinical and roentgenographic observation. 

In every accident case admitted to a hospital, roat 
gen examination should be done at least once, prefeiabli 
as soon as possible after admission. Every patient vri.' 
complains of increasing local pain or discomfort b ti: 
tissues around his wound should be re-e-xamined. Tbrt-’ 
hourly examinations are usually sufficient, but in son:; 
instances, where the clinical course changes rapidly, n 
may be necessary to examine the patient every bou- 

&ven cases of gas gangrene are reported. ^ In 2, tbr; 
was an acute fulminating infection of living tisu-- 
In both, the vascular supply to the part wasno* 
ously impaired, the devdopment of the infectioa^^ 
extremely rapid, the toxemia profound, and wium » 
few hours of the recognition of the disease the 
were dead. The roentgen findings in the other 5 ca-* 
bore no strict relationship to the degree of toxtnui- 
2 cases, the x-ray pictures were almost identical an 
distribution of gas was similar; yet one patient 
perately ill while the other was onlj' slightlj 
In the one case the infection had spread from 
to the living tissues and toxic absorption could rc- 
take place, whereas in the other the infection ivas 
final. In 2 cases, amputation of the limb was 
because part of it was already dead; the anatio 
fection of the muscles in these cases would have 
important if operation had been delav'ed and •I’-c 
tion had spread to the living tissues. T'vo cas* 
trate the importance of repeated c-xamination^ o. a 
limb whfie waiting for a line of demarcation; in ^ 
these cases the dex'clopment of anaerobic 
the dead tissues precipitated operation, f<^ bo— > 
tients were beginning to show signs of toxemia. 

Roentgenograms are reproduced. 


TECHNIC 

Automatic Exposure Control in Photofluw®^^^, 
Russell H. Morgan. Dis. of Chest 1 1 : 15ff-l5o. 

April 104.5. 

Photofluorographic examination of tb^ f*! x-r;?' 
greatly facilitated by the introduction into t -- 
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circuit of a pliotoclcctric fiiniuK nicelianism, or pUoio- 
timer, which rcjilaces the convcMilionnl tiiniiiR device. 
The niechanism consists of a nntUiplicr pfiotottihe niitl 
a coiidciiscr-tliyratroa-rclay sy.stcm. This tievice is 
capable of tcnitiiiating the .\-ray e.xposiirc when a suf- 
ficient quantity of radiation has rcacherl the screen. 
The phototube is a camera device located in tiie hood 
and focused on a cross-wise area of the middle and adja- 
cent upper portion of the screen. Daring the exposure, 
the rays front the screen arc not only focused on the 
fluorographic camera, but .also on the timing device. 
As a result of a sunicicnt quantity of radiation on the 
screen, a current is set up and conducted by the photo- 
tube. The magnitude of the current is proitortional to 
the intensity of the fluorescent radiation. This current 
is collected by a condenser, whose jiotcntial increases as 
a result of collected charges. At a given potenti.al, the 
thyratron becomes condiicti'vc and permits a current to 
pass through the field coils of a relay. This opens the 
relay contacts and tenninates the x-ray exposure. 

The predetermined density or radiation effect is con- 
trolled by the operator. Exposures are cither .short or 
long, depending upon the brilliance of the flnorc.sccnt 
screen. Optimum diagnostic quality is obtainable by 
adjusting the scn.sitivily of the phototube, ttie size of 
the condenser, and the potential at which the thyratron 
becomes active. 

Practically, the machine is set at the beginning of the 
day (at 90 kv., 500 ma., for example). Thereafter, the 
technician places the patient, closes the x-ray switch, 
and the phototimer automatically controls the exposure. 
This eliminates measuring the thickness of patients and 
adjusting the machine with every exposure. It makes 
for uniform results, reduces to insignificant proportions 


the number of retakes, and rcdnccs personnel operating 
phot oil 11 orographic units by 50 per cent, 

(Morgan and Hodges iinblisiied an evaluation of au- 
tomatic exiiosurc control in Radiouogy for December 
1015 (Vol. '15, p. 5S8) . 1 IlRNRY K. 'Tayi.or, M.D. 

Tomography. J. B. McDougall. Edinburgh M. J. 
52: 127-131, March-April 1045. 

The author believe.s that tomography is a valuable 
supplement to routine radiological and fluoroscopic c.x- 
nmination in the diagnosis and interpretation of pulmo- 
nary lesions. Tire apparatus and teclmic are described. 

A Simple Apparatus for Body Section Radiography. 
Pcrciva! A. Robin. Mil. Surgeon 96: 273-275, March 
1045. 

An easily constructed and inexpensive device for ob- 
taining body section roentgenograms is described. This 
apparatus consists of three parts, adapted to fit the 
Kclckcl W-2 table and fiA tube stand; minor changes in 
constniction, liowcvcr, pennit adaptation to any stand- 
ard equipment. Tlie jirinciples of operation are given, 
together with certain technical factors. 

Diagnostic Use of Radioactive Common Salt. Gun- 
nar Sobrne. Acta radiol. 26: 279-285, March 31, 1945. 
(In English.) 

A method for the study of the circulation in dilTcrcnt 
vascular regions by the use of radioactive sodium chlo- 
ride and a Gcigcr-Mullcr counter is described. The 
method appeared particularly useful in the diagnosis 
of brain tumors, for determining whether or not the 
tumor is vascular. F. Ellinger, M.D. 


RADIOTHERAPY 


NEOPLASTIC DISEASE 

. Treatment of Cancer of the Oesophagus, 

woo and J. Clarkson. Brit. J. Radiol. 18: 

«-28, January 1945. 

This paper is based in part on the contribution of 
Merman to a- Discussion on the Treatment of Car- 
onoma of the Oesophagus before the Royal Society of 
wedieme (Proc. Roy. Soc. Med. 37 : 331, 1944. Abst. 
, 44: 103, 1945). The indications for 

of pharyngo-esophageal tumors, mid- 
P ageal tumors, and cardio-esophageal tumors 
and a fairly detailed account of the 
the introducing the radium bougie for tumors in 
utmi*” . included. This requires a mctic- 

muct The site and location of the tumor 

esonh ®‘^P'n'ntely determined. The lumen of the 

P agus must be adequate to take a 28 French cathe- 
tion^^ allow as good dose distribu- 

esonh bnngie must fill the whole length of the 
Ward otherwise it tends to be displaced up- 

tfi_ tubes should have a linear density of 10 

insert^ ^ divided dose is employed, the bougie being 
eaiiaii alternate days and shifted in position to 
equalize the distribution of the dose. 

Were at vfith pharyngo-esophageal cancer, 3 

with symptom-free after one year. Of 38 

years tumor, 1 lived two and one-half 

15 with died within six months. Of 

cardio-esophageal cancer, 1 was alive after 


five years and 1 survived one year and five months but 
died with the disease. In commenting on the results 
in mid-csophagcal cancer the author points out that 
survival figures do not give the true picture, since "the 
rapidity with which the symptoms are relieved, and 
the avoidance of gastrostomy, are of incalcuable value 
to the patient.” Sydney J. Hawley, M.D. 

Results of Irradiation of Ovarian Tumors. H. 
Dabney Kerr and Robert A. J. Einstein. Am. J. 
Roentgenol. 53: 376-384, April 1945. 

The results of combined surgical and roentgen treat- 
ment of 100 consecutive patients with carcinoma of the 
ovary, diagnosed clinically or pathologically, are re- 
ported. The cases are tabulated according to age dis- 
tribution, clinical grouping, pathologic diagnosis, radia- 
tion dosage, and survivial rates. The majority of the 
patients received a tumor dose of more than 2,000 r. 
No relationship was found between the tumor dose and 
the rate of survival. From the authors’ experience 
and that of others, as found in the literature, there 
seems to be a definite relationship between the clinical 
stage of the disease and the rate of survival. It is 
generally agreed that postoperative irradiation results 
in a definite improvement in the five-year survival 
rate. This improvement is most noticeable in those 
groups in which total removal of all primary and met- 
astatic tumor tissue %vas impossible, in recurrent tumors 
and in those entirely inoperable when first seen. 
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It is concluded that irradiation should be given in all 
cases of malignant ovarian tumor, but only after the 
removal of as much neoplastic tissue as possible. Pre- 
operative irradiation is indicated only in advanced in- 
operable cases. L. W. Paul, M.D. 

Electroendothenny as an Adjuvant to Radiotherapy 
in Uterine Cancer. S. Thorto. Acta radiol. 26: 249- 
264, Alarch .31, 194.5. (In English.) 

The use of electrosurgerj" (fulguration) is suggested 
in the treatment of uterine cancer. The author re- 
ports 70 cases of cancer of the cervk and 3 cases of can- 
cer of the corpus uteri treated at the Radiumhemmet in 
Stockholm and followed for at least four years. On the 
basis of this experience, electrosurgery appears partic- 
ularly suitable in patients oBering a poor surgical risk 
because of complicating disease and in cases where ra- 
diation therapy has failed, especially in those in 
which it is impossible to differentiate between a recur- 
rence and radium necrosis. Eleven cases in which radi- 
ation therapy failed were cured by electrosurgery for 
at least four years. F. Ellinger, M.D, 

Wilms’ Tumor of the Kidney. Roy G. Giles, 
Urol. & Cutan. Rev. 49; 217-220, April 1945. 

Four patients with Wilms’ tumors were admitted to 
the Robert B. Green Memorial Hospital (San Antonio, 
Texas) within a five-year period. In 2 the disease -was 
too far advanced for any form of treatment and in 1 
case therapy w^ refused. One child lived twenty-three 
months following a combination of preoperative ir- 
radiation, surgery, and postoperative irradiation, 

Maurice D. Sachs, M.D. 


Roentgentherapy of Hemangioma of the Larynx in 
Infants. H. H. Kasabach and C. P. Donlan. T. 
Pediat, 26: .374-378, April 1945. 

Two cases of hemangioma of the laryn.x in infants, 
successfully treated by roentgen irradiation are pre- 
sented. The sj-mptoms of hemangioma of the laryn.x, 
in the order of frequency, are obstructive dyspnea, in- 
spiratory stridor, a hoarse cry, croupy cough, blood- 
tinged mucus, gross hemorrhage and fever if there are 
pulmonary complications. In the differential diag- 
nosis of laryngeal stridor in infants, one must consider 
other causes, such as a small glottic lumen, congenital 
web below the glottis, macroglossia, laryngeal papilloma 
w cyst, enlarged thjmrns, mediastinal tumor, and 
foreign body. In the presence of fever, perilaryngeal 
abscess and acute infections must be ruled out. 

After the obstructix'o dyspnea has been relieved by a 
low tracheotomy, irradiation, either by radium or .x- 
ray, may be started. The authors believe that if 1,200 
r can be delivered to the site of the lesion, roentgen 
therapy js the treatment of choice because of its sim- 
plicity and accuracy of application. Should irradia- 
tion fail, surgical rcmox-al, preferably by thyrotomy. 
must be considered. 

Eight other cases of hemangioma of the larynx in in- 
fants are tabulated. 


Roentgen Therapy of Boeck’s Sarcoid. Ernst A. 
Pohlc, lAiStcr W. Paul, and Elizabeth A Clark Am 
J. Med. Sc. 209; .503-513, .April 1945. 

The cause of sarcoid and its relation.-hip to tuber- 
culosis remain in dispute. The lesions niay involve 


any organ or system in the body but shoe,- a predfr 
tion for the reticulo-endothelial system, esperianrfe 
lymph nodes. The basic lesion is the epithelioid c*" 
tubercle_ with occasional giant cells of the Unsfc 
type, without caseation and only occasionailv ri*; 
some central necrosis. Because of the microscepiri^ 
pearance, the diagnosis of hyperplastic or 
tuberculosis is often made. The mediastinal 
nodes and the pulmonary tissues are probably the Ee; 
frequent sites of involvement. 

The treatment of the disease has usually tm e- 
pirical, including various drugs and such tnodafe a; 
hyperpyrexia and irradiation by ultraviolet and tad- 
gen and radium rays. The latter have been suckeK 
in the treatment of the skin lesions. liTiile x-ray ir- 
radiation has in the past not proved beneficial, sera-J 


recent reports have appeared which offer greater hopi 
Eight cases (only 2 proved by biopsy) treated byth 
authors are reported in detail. Two of these were pre- 
gressive for almost two years before roentgen therapy 
produced a favorable result. Objective evidence d 
regression appeared in from two to four months die 
therapy was instituted. It was preceded ia nesiij 


all cases by clinical improvement. Six treatmerrU 
were given of 150 r (in air) to anterior and posteit 
mediastinal ports (la X 20 cm.), one area being treated 
daily, (175 kv.; half-value layer 1.05 mm. Cu). 
series of treatments was repeated in horn six to Cjh 
weeks. Other nodes usually were given 3 X 
(in air), with treatments daily or every other day.th. 
series being repeated once or twice at intervak of fo 


to six weeks. I 

The therapeutic result was excellent in 1 case, gwi 
in 4 cases, satisfactory in 1 case, and fair in 2 ca^s- j 
Iso untoward reactions were observed. The j 
are therefore encouraged to make further trial o' x-rsf j 
therapy and advocate its use by other radiologists. i 
Benjamix Coplesm.v, M-O- 


NOK-NEOPLASTIC DISEASE 
Tendogenetic Disease and Its Treatment 
Rays. J. Borak. New York State J. Med. 45: <2^'- 
April 1, 1945. _ _ 

In tendogenetic disease, of which so-callco - 
shoulder” is the most familiar example, the 
and necrosis of the tendon give rise to a P®^**^* A 
of the surrounding sheath, which in turn may sp* 
other structures, as, in the case of the shoti ' ^ 
walls of the bursa subacromiahs, the sheath o 
don of the deltoid, and the fibrous layers o' ^ 
capsule. In such cases, x-ray therapy h 
to the necrotic tendon but to the 
in the tendon sheath, walls of the bursa, and n 
ing structures. s 

This inflammatory process presumably - 
simple serous exudate but usually goes on o 
itatson of fibrinogen, with strands of 
binding together the walls of the bursa an 
structures. It is upon these fibrin ^ 
x-rays act indirectly, through dilatation of t ^ ;. 

walls and an increase in their 
followed by an increased flow of plasma 
carrying along lymphocytes, monocytes, ant ‘ 
which have the power to phagocytize and to 
the fibrin and the necrotic tissue debris. ^ 

Two varieties of tendogenetic treaf-v^-' 

nized — the calcified and non-calcifietl. ‘ 
purposes the author subdivides the eases 
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tioii into three Rroups. (0 Cuses with coin])letc or 
nearly complete immobilization of the affected part 
{typical "frozen shonlcler”) respond to a dose even ns 
small as 100 r, cnlcnlatcd at the Inirsa, Riven on two or 
three consecutive days, but it may be advisable to add 
200 r on two successive days to pfolouR the duration of 
the post-irradiation edema and thus to increase the 
mnnher of cells funclioninR as phagocytes. One portal 
of entrance is suflicicnt in these cases. Even very large 
deposits may then gradually disapi)ear without further 
treatment. (2) In more chronic cases, with restricted 
mobility of the nnn, a dose of 200 r, calculated at the 
bursa, is given six to eight times at intervals increasing 
from two to four days. Two portals of entrance, one 
anterior and one posterior, arc required in these cases. 
After a month, a new scries of treatments is added, if 
necessary', until the deposit is substantially reduced 
in size and density, and the pain on moving the arm has 
considerably subsided. (,3) In the third group of cases 
pain is experienced only at the extremes of the range of 
motion, when the arm is raised over SO degrees. For 
this chronically stationary condition, a dose of 2.")0 r, 
calculated at the bursa, is given eight times at intervals 
of two day's. Three portals of entrance, one anterior, 
one lateral, and one posterior, are required. After 
about six weeks, a new series of treatments is added in 
accordance with the course of the symptoms. 

The non-calcified variety' of the disease resembles 
clinically the calcified type and rc-sponds similarly to 
roentgen therai)y'. Tendogcnctic disease elsewhere 
than in the shoulder calls for the .same treatment. As 
in the case of the shoulder, the degree of impairment of 
motion is the main criterion of dosage. 


Some Roentgenologic Considerations Pertaining to 
Upper Extremity Pain. Charles F. nehreus. J. A. 
M. A. 127: 8SS-S90, April 7, 15M5. 

In this paper the author considers particularly' symp- 
toms referable to changes in the cervical vertebrae and 
t unning of the intervertebral disks consequent upon 
arthritic changes of degenerative hypertrophic type. 
Cervical arthritis has been found to be a fairly frequent 
cause of upper extremity pain. In the author's opinion 
culler narrowing of the disk or productive changes sig- 
nificantly located may be factors in the mechanism of 
us condition. He suggests, in addition, that round- 
ccl infiltration, passive congestion, and perhaps 
some degree of fibrosis — in other words, some degree of 
c ironic infianunation — may often be more important 
mi osteoid proliferation and thinning of the disks, 
lathcrmy and the usual methods of treatment have 
^cen found of little value in the treatment of these 
a^s. Careful manipulation, traction, and massage 
r lice much better results, and roentgen irradiation 
mo most effective methods of treat- 

irrit ( 1 uction of the x-rays doubtless is on the 
scin'^ congested soft tissues about the affected 

of • ^'uiinution of swelling and improvement 

tbo reduce the pressure on the nerve roots, 

mee^ ^/cheving the pain. Any cflect on the purely 
thint'^H*^- from arthritic spurs or due to the 
disor'd ' f ^ expected. Symptoms from 

rcsnni^'^^ of the cervical vertebrae are often sloiver to 
snIidJ! irradiation than those from the so-called 
ance nf°ti Changes in the roentgen appear- 

aiitlin ’ cervical lesions has been negligible in the 
mior s experience. 

cncrally, 75 to 100 r, twice a week at first and later 


weekly, are given (200 kv., 0..5 mm. Cu and 3 mm. A1 
filtration, 00 cm. distance). After six to eight treat- 
ments, a rest period of about six weeks is allowed, fol- 
lowed by a second course. Not all cases will be hcliied 
!)>' roentgen therapy. Either extreme — giving up be- 
fore an adequate amount of radiation has been ad- 
ministered (even up to 2,000 r in stubborn cases) or 
persisting unduly’ in the face of a poor response — must 
he avoided. 

Roentgen Therapy as an Adjunct in the Management 
of Acute Postpartum Mastitis. Roger A. Harvey, 
Howard A. Spindlcr, and Andrew H. Dowdy. Surg., 
Gynec. & Obst. 80: .390-^103, April 19-15. 

The authors report 100 cases of acute postpartum 
mastitis receiving roentgen therapy in addition to the 
usual conservative measures in 19-12-19-14. They com- 
pare the results to those in 15 ca,scs treated by conserva- 
tive methods alone during the same period and 77 cases 
similarly treated during the preceding sixteen years. 

Among those who received roentgen therapy the 
duration of symptoms was 1.9 days; in the others, 
without .suppuration, 8 days. The incidence of breast 
abscc-ss in the irradiated group was 1.5 per cent 
and in the others, 20 per cent. The cost per infected 
breast among the hosifitalized cases was S17.22 at ward 
rates and .$27. .50 at private rates for those not irradiated, 
cxelusive of the attending physician’s or surgeon’s fee; 
in those wlio received roentgen therapy it was .$9.12 at 
ward and $19.35 at private rates, including the radiolo- 
gist’s fee. Among ambulatory patients the cost to 
those treated with irradiation was $4.00 ward and $1 1.50 
private rates. 

Two types of initial infection were encountered; a 
superficial type following cracked nipples and abrasions 
and a deep or glandular type due to stasis within the 
ducts. After twenty-four to thirty’-six hours most 
patients had a mixture of the two types. 

The authors emphasize the importance of treatment 
early in the course of the disease and advise aspiration 
in cases which show any suggestion of suppuration after 
forty-eight hours. If no pus is obtained the patient is 
treated, but the chance of suppuration developing is 50 
I)cr cent. If pus is found, one or two preoperative 
treatments of 150 to 200 r each may be given. The 
authors do not believe in prophylactic irradiation in 
questionable cases. Two roentgen-resistant cases re- 
sponded to sulfonamides. 

The initial dose in the scries varied from 40 to 100 r. 
Small doses were given to the more acutely ill patients. 
Those with small flat breasts or with a superficial type 
of infection only were treated at 120 kv., 10 ma., 3 mm. 
aluminum filtration, and 21.5 to 40 cm. target-skin dis- 
tance. The other patients were treated at 200 kv., 25 
ma., 0.5 mm. copper and 1.0 mm. aluminum filtration, 
and 50 cm. target-skin distance. The area treated in- 
cluded most of the breast and the lymphatic drainage 
related to the involved area. The time interval between 
treatments was usually twenty-four hours, but in cases 
in which the temperature continued to climb, another 
50 r was given in the same day. One to 5 treatments 
were given per breast, with an average of 2.3. The 
total dose varied from 40 to 400 r, ivith an average of 
105 r. Indications for more than one treatment in- 
cluded continued fever, residual pain and tenderness 
and an elevated leukocyte count. Ery'thema was not 
a safe indication, as it might persist twenty-four to 
seventy-two hours after symptoms subsided. If there 
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■svas no response after thirty-six to forty-eight hours, 
roentgen therapy rras discontiaued. 

ATursag from the infetted breast tvas stopped during 
the acute phase, usually from six to eighteen hours. 
Breast pumping every eight hours vas permitted except 
in cases rvith primary areolar or periareolar infections. 
After forty-eight hours iTithoui response, lactation tvas 
sloppai in both breasts. Breast binders trere used 
during the acute phase. Ice paths were applied 
during the early painful phase and local heat later. 
Salicylates Ti-erE used for sedation. 

Lenkocyte counts were taken at the onset and daily 
thereafter. Alany patients reached a crisis four to 
eight hours after treatment. 

Fran-s: P, Brooss, AI.D. 


PlasSc Induration of the Penis, e.. Schonrup. Acta 
radio! 26: -313-333. March 31, 1945. (In English.) 

Of a series of 15 patients suffering from plastic iaaur- 
ation of the penis, 13 were treated by roentgen irradia- 
tion {3 of these by irradiation and surgery) and 3 by sur- 
gery alone. The follow-up of the irradiated patienis 
revealed 3 complete cures, 3 incomplete cures, and 4 
failures. Ivo follow-up was possible in 2 cases. Doses 
ranging from 100 to 250 r with 0.5 mm. Cu filtration 
were given in one exposure and repeated three times at 
intervals of two to eight days. This series was repeated, 
if necessary, after two to six months. The total dose 
usually amounted to 300 to 900 r. 

F. Elungrr, M.D. 

TECHinC A2fD DOSAGE 

Standardisation of Technigue in Radiotherapy. 
Emil Ungar. Brin J. Radio! IS: 76-S4, Alarch 19^. 

Standardization of technic in radiation therapy is ad- 
vantageous for purposes of more accurately detemunlng 
both the surface and depth dose and distribution and 
for accurate reproduction of dosages in different pa- 
tients. A standard technic should be as simple as 
possible to set up and should be capable of being ap- 
plied to all patients with as little modification as pos- 
sible. 

Fctir standardized technics are presented, intended 
to be used in treating lesions of the vertebrae, with full 
details- These technics may be used in other parts of 
the body where similar relations obtain between the 
surface and the volume to be treaied. 

Stdn-rt J- Hattlev, M.D. 

Dosage Rate in Radiotherapy. A Symposum. 
L. H. Gray, F. Ellis, G. C. Fairchfid, and Edith Pater- 
son. Brit. J. Radio! 17: 327—342, Xovember 1944. 

The dose in radiotherapy is denned by Gray as a 
measure of the energy dissipated either as ionizatron, 
excrtatron, or heat per unit volume of tissue irradiated. 
In ladhim or x-ray therapy the dose in r, in most cases, 
is proportional to the total number of ions per unit vol- 
ume. These ions are not distributed at random, but 
are found along the trach of the ionizing electron. The 
immediate effects are therefore highly localized and 
there may be small regions of a ceil which are not af- 
fected even by large doses. 

The dosage rate is the rate at which one passage of an 
ionizing particle is followed by the next. If the interval 
is long enough, the cell may have the power to repair 
the damage done by one particle before the next transit. 
Therefom, the time interval between successrve transrts 


rather than the dosage rate itself tnll deicnzhr t! 
feet upon a given cell. Since radiation cushtT 
the number of particles crossing a volume cf tirj^L 
the influence of dosage rate may sometimes be cir--~ 
for different qualities of x- and gamma-mdhti.x. I: 
such cases variation in dosage rate and curiw m; 
depth beneath the surface of the bode mar be htm- 
lated quantities for a given primary beam of rafirin 

Some biological factors may influence tie eren d 
dosage rate. Thus, interrelated injuries tzar jer : 
role. Since oxygen tension influences cell strfiuTrr, 
injury to the vascular struettues early in the corse dr- 
radiation may influence the response of the mcmr 
cells and thus alter the influence of dosage latt Cm: 
variations in sensitivity, changing the propxtizs i 
cells in a relatively sensitive or inseatirive strtt. iz; 
affect the influence of dosage rate, as may tie nr. 
intercurrent tissue growth and replacszezt ml h 
rapidity of movement of bedy fluids. 

Experimental attempts to determine lie tree: r 
dosage rate have failed to show consisteut resrt-. r 
experiments on the lethal effect on Droseplu: Errs”-' 


effect is apparently independent of the dosage m.a r- 
tween 5 and 120,00(3 r/m. Lethal effects non .-A ' 
giffax spores and the decrease in growth rate u 
seedling roots showed no difference between 2^ zr: - • 
000 t/xd. Studies on other biological materifls 
decrease in effect at lower dosage levels. Mesi 0 i -e 
experiments suggest that there may be a 
dosage rate'’ bel-tw which the parucular effect 
be produced, no ;natter how long the exp 3 Stt£.^^’_^ 
ever, some of the experiments indicate that me 
of the exposure ts as much a factor as the 
itself. These ccafiicting resulLs may be 
follows: An end effect of irradiation gtm as 
can probably result from a variety or 
some of whi A are reversible and some 
each of which is produced in lethal amou-its -y ^ 
ular dose level. If the irreversTole letM 
■Dsn to be produced at the lowet dose 
win appear dosage-rate independma 
injuries are the more easily prwaceo. ^ 
rate dependence wiU be observed up to , gri; 

the totM dose has reached the .j, V:.^- 

irreversible injuries, beyond which here 
ther increase in mean lethal dose howev s 
crease in dosage rate. r ■ 

Thorough studies on gene mutation ^ - ■ 


'osage rate dependence. Certain^ 


of ^ 


!-rr> 



tion and are proportional to me c 
teaks,’' requiring the depcs-''' 

eparate ioniziag particles, are ma-j. - 
ependent. . ■sriiz 

The preponderance of evid_e=« f ’ 

n biblogitil material m r;m ;’,r C' 

(on is not dependent upon 

bich rSLe?- -t. 



at<s. 


• dosage rates. ccnTfiy 

■chilQ's contribution to me Tjl.epir; I-" 
1 observations on a 
rhich he deduces the 

It is definue t^t • 5 ^oU^ 
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rendered inactive for periods up to five years by means 
of radiation applied at surface intensity up to 500 
r/min, using radiation = H.A.V. 1.7 Cu and 2.05 Cu 
ivith single lesion doses of from 1,100 to 1,200 r. 

“(2) It is definite that irradiation of a variety of 
deep-seated lesions at surface intensities up to 7G0 
'/min. can destroy or render such lesions inactive over a 
period of five years when given in total surface doses of 
from 0,600 to 10,000 r in periods of from 7 to 12 days, 
asing a radiation giving H.A.V. 2.05 nun. Cu. 

"(3) It is definite that irradiation of normal tissues 
it intensities up to 500 r/min. docs not catise a greater 
degree of damage than when given at intensity of the 
order of 20-40 r/min. as observed over a period of five 
>’ears. 

"(4) The fact that there arc many advantages in 
being able to give a certain dose in one minute as op- 
posed to 30, or even 15 minutes, must be self evident. 

"(5) The systemic reaction following high intensity 
irradiation has been of a minor degree as compared with 
those following low intensity irradiation." 

The closing contribution is that by Paterson, dealing 
with the effects on tissue cultures of prolonging the over- 
all time of irradiation. Her experiments indicate “an 
improved effect following prolongation of time, and in- 
clude a clarification of what may be the basis of this 
better effect — namely a greater uniformity of response 
in a group of irradiated cultures." 

Since this symposium is more or less in the nature 
of an abstract itself, this review does not do it justice. 
Any one interested is urged to read the original. 

Sydney J. Hawley, M.D. 


Photographic Methods Applied to Dosimetric Prob- 
lems. G. Spiegler. Brit. J. Radiol. 18: 36-44, Febru- 
ary 1945. 

A photometric method may be used for dosimetry 
in certain situations where ionization methods cannot 
be used. This involves conversion of the densities on 
the exposed film into corresponding dose values, with 
the aid of the so-called characteristic curve of the emul- 
sion. To obtain the latter, an exposure is made through 
a rotating sector disk. Wlien the disk, driven by a 
motor, revolves, the x-ray beam impresses on the film a 
sequence of stepped densities. The densities measured 
under each ring are then plotted against the log differ- 
ences of the corresponding dose values. For purposes 
of photographic dosimetry, the picture of the field of 
treatment is traversed by the photometer, the readings 
plotted against distance; on the same film the exposure 
“rough the sector-wheel yields the relation of the black- 
oning-values to dose-values. Since normal x-ray film 
IS too sensitive for the purpose, a process film 150 times 
s ower is used. The slower film is subject to much less 
error due to chemical fog. 

The method is useful in measuring uneven fields and 
'^°”®*^™cting suitable equalizing filters in high-out- 
Pu , short-distance conditions, such as contact therapy; 
u measuring the leakage through defects in the housing 
th tube or a radium unit; and in determining 

e stray radiation outside of a deep therapy cone. 

Sydney J. Hawley, M.D. 


Use of Radiographs for Dosage Control in Interstitial 
^a-Ray Therapy. W. J. Meredith and S. K. 
ophenson. Brit. J. Radiol. 18: 86-91, March 1945. 

check the location of 
um implants and also to check measurements made 


clinically. Usually a pair of films made at right angles 
to each otlier, one of which parallels the plane of the 
implants, is adequate. With two plane implants, one 
view should "look between” the planes. Occasionally 
oblique views may be needed. 

Ill order to obtain the actual dimensions of an im- 
plantation, the magnification must first be ascertained. 
This can usually best be accomplished by the ring 
method. An opaque ring of known diameter is affixed 
in the plane of the implant. One diameter of the ring 
will show no foreshortening, so this diameter can be 
used to detennine the amount of magnification. Other 
methods of estimating the magnification are the geo- 
metric, the direct needle, and the indirect needle meth- 
ods. The geometric method calculates the magnifica- 
tion from the target-film and the needle-film distances. 
The direct needle method uses one of the needles in the 
same manner as a ring. The indirect needle method is 
used when all show some magnification or foreshorten- 
ing, one needle known to be in the correct plane being 
used as a guide to estimate the magnification. Illus- 
trations of the use of each method are given. 

Photographic checking in this manner also allows 
correction for grossly irregular implantation. 

Sydney J. Hawley, M.D. 

Behavior of Thimble Chambers When Used for the 
Measurement of Very Soft Radiation. J. A. Vic- 
torcen, Z. J. Atlee, and E. D. Trout. Am. J. Roent- 
genol. S3: 391-394, April 1945. 

The trend toward lower inherent filtration by the use 
of beryllium windows in roentgen tubes has made neces- 
sary the study of the behavior of thimble chambers for 
very soft radiations. Such radiation has become avail- 
able recently to the roentgen therapist in contact ther- 
apy apparatus. It was found that the standard Vic- 
torcen thimble chamber with red bakelite wall was not 
suitable for measurement of wave lengths much longer 
than 0.5 Angstrom effective and at 1.5 Angstroms it 
read low by 50 per cent. An experimental beryllium 
wall thimble chamber is described with less wave length 
dependence, being only 10 per cent low at 1.5 Ang- 
stroms. L. W. Paul, M.D. 

EFFECTS OF RADIATION 

Development of Sarcoma in Bone Subjected to 
Roentgen or Radium Irradiation. C. Howard Hatcher. 
J. Bone & Joint Surg. 27: 179-195, April 1945. 

The experimental background of bone sarcoma 
following irradiation and the clinical literature are re- 
viewed. Reports of 24 cases of bone sarcoma following 
irradiation were found. Curiously, in 17 of these cases 
roentgen therapy had been given for tuberculous ar- 
thritis, and in 1 for acute arthritis. The remaining 6 
patients were exposed to radium; evidently these pa- 
tients ingested or received injections of radioactive ele- 
ments. 

Three case reports are presented. 

Case I is that of a male with a diagnosis of giant-cell 
tumor of the proximal epiphysis of the tibia, which was 
excised, with extensive postoperative x-ray therapy. The 
microscopic diagnosis was benign chondroblastoma. 
Six years later a mass in the same location was diag- 
nosed as primary sarcoma in the proximal fibula and on 
amputation was found to be chondrosarcoma. 

Case II is that of a female who had received an un- 
known amount of radium and x-ray treatment for a 
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giant-cell tumor of the distal right radius, followed in 
three years by surgical removal of the distal radius and 
operative correction of the deformity, seven years after 
the original diagnosis. No evidence of malignancy was 
found. Eleven years after the original diagnosis, the 
distal ulna showed a growth, which was excised and 
found to be a fibrosarcoma with tumor cartilage. 

In Case III a mass developed at the anterior end of 
the right seventh rib, twelve years after a right mastee- 
tomy followed by irradiation. Excision proved the 
mass to be a chondrosarcoma. 

In discussing the cases, the author admits the pos- 
sibility of recurrence or metastasis, but is firmly con- 
vinced that the malignant changes were attributable to 
irradiation. Surgery is absolved, although it also 
was used in all cases. [Much can be said against the 
possibility of irradiation as the cause of the malignant 
change in all these cases. ] John B. McAneny, M.D. 

Changes in the Uterus after Eradication of Endo- 
metrial Adenocarcinoma by Radiotherapy, with Par- 
ticular Reference to an Infarct-Like Radionecrotic 
Plaque in the Lining. John F. Sheehan, Herbert E. 
Schmitz, and Janet Towne. Arch. Path. 39: 237-25C, 
April 1945. 

A thorough gross and microscopic study was made of 
4 uteri excised after eradication of carcinoma of the en- 
dometrium by large doses of radium (about 6,000 mg. 
hr.) and of roentgen radiation (about 4,000 r in the mid- 
pelvis). Routine sections of 2 other irradiated uteri 
were also studied. A carcinoma of the endometrium 
in one of these was destroyed by radiation. The 
changes are described in detail. The original site of the 
carcinoma in 5 of the 6 uteri could not be determined. 

A localized plaque-like area of radionecrosis, essen- 
tially an area of coagulation necrosis, was found in the 
lining at or near the level of the internal os in 5 of the 
uteri. This was believed in every instance to be due to 
radium radiations. Changes were produced in the 
plaque by hemorrhage and infection. Whether or not 
such plaques are true infarcts is a question. 

In the myometrial tissues adjacent to the uterine 
plaque, two zones showing the effects of radiation were 
found: a superficial zone of hyalinization and edema 
with nccrobiotic changes and a dceijcr zone of edema 
with atrophic changes. In the cervix a single zone of 
hyalinization was the usual finding. Vascular changes 
were seen in these zones but were not confined to them. 

Other observations included some degree of chronic 
endometritis, chronic cervicitis, and endometrial at- 
rophy; chronic metritis, mild and more or less focal, 
and other non-specific lesions, including squamous meta- 
plasia of the endometrial epithelium in one case. 


Treatment of Post-Irradiational Ulcers by Radej 
Ointment. A. G. S. Cooper and D. F. Robcrtmi 
M. J. Australia 1: 297-300, March 24, 1945. 

The treatment of post-irradiation necrotic ulctr; 
by radon-impregnated vaseline as outlined by Uhlmana 
was adopted at the Brisbane General Hospital early b 
1943. Results have been good in all cases except ulcers 
due to gross overdosage. The treatment hasalsoprond 
effective in x-ray dermatitis and varicose ulcers and k 
chronic ulceration occurring in thermal burns and kel- 
oids. 

Radionecrotic ulcers arc divided into two types, in;- 
mediate and delayed. The immediate ulcer usually 
follows overdosage or an orthodox dose of radiation 
in the presence of debilitating disease, restricted blood 
supply, or sepsis. The delayed ulcer is primarily due to 
an obliterating endarteritis and is often precipitated 
by infection, sunburn, or minor trauma. 

The ulcers seen followed various forms of treatment 
with deep, superficial, and contact x-ray therapy, ra- 
dium, and radon. A common sequence was found to be 
the interstitial application of radium followed by con- 
tact x-ray treatment for recurrence. 

The objection that the radon ointment treatment 
adds further damaging irradiation to the area is prosed 
fallacious by the results. The concentration used is no 
more than one-twentieth of an erythema dose. A1 
scar tissue necroses respond in a manner similar to post- 
irradiation ulcers. The ionization produced is pre- 
dominantly from the alpha rays. The mode of actiw 
is not entirely understood. It is believed that e 
alpha-ray therapy in small dosage promotes the grou 
of vascular tissues. , 

In preparation of the ointment, radon seeds 1 cm- 
long, of 0.5 mm. gold capillary, are broken open inaja 
of hot vaseline (melting at 44° C.). 
plished by melting and shaking after the •I®'’ . i 

for twenty-four hours, and the contents are then c 
for uniformity by fluorescence in the dark. 'J jlij 
checked by measurement of gamma rays emittc y 
full jar before use. , . . ,15 

Freshly prepared ointment is applied Witi ^ ® |j| 
to the lesion and a margin of about 1 cm. 0 
skin. A thickness of 2 to 3 mm. is most dcsira e. 
ointment is covered by a rubber dam or j,,. 

Applications arc usually for eight hours an . 
pcated every week for a total of three or four 

tions. nrov'cd 1^ 

Of 69 post-irradiational ulcers treated, zu m 
be recurrences of the malignant lesioii. 
hcalcd completely and 8 showed great nnpr 

Two typical cases are reported. . , y 

H. H. Wright, 
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The Roentgenographic Signs of Herniation 

of the Cervical Intervertebral Disk‘ 

I. E. WHITELEATHER, M.D., R. E. SEMMES, M.D„ and LT. COL. FRANCIS MURPHEY, M.C., A.U.S. 


ATTENTION HAS previously been directed 
ix by two of the writers to the frequency 
of herniation of the cervical intervertebral 
disk as a cause of pain in the shoulder, 
arm, and chest (1). Additional reports 
by various authors have since appeared in 
the literature and the condition is well es- 
tablished as a clinical entity (2-6). The 
lesion is much the same as in the lumbar 
region. With the involvement of the 
cervical spine, however, roentgenographic 
findings are more definite and are present 
in a. higher percentage of cases. Since the 
radiologist studies patients from many 
clinical sources, his is an excellent oppor- 
tunity to recognize the condition and 
direct attention to its presence. It is the 
purpose of this paper to describe hernia- 
tion of the cervical disk as observed roent- 
genographically in 32 cases verified by 
operation and 106 additional cases not 
venfied but presenting the same clinical 

and x-ray findings. 

The two divisions of the spine which 
undergo the greatest stress are the lower 
um ar and lower cervical segments. One 
^*5 therefore, to find degenera- 

I'c disk changes in these regions more 
ommonly than elsewhere, and this is 
nically true. The only significant dif- 
rence is that in the cervical region the 


spinal canal and intervertebral foramina 
are smaller than in the lumbar spine; 
hence a small herniation is more likely to 
be sj'mptomatic. In addition, the nerve 
roots in the cervical region emerge from 
the dura at right angles and are com- 
pressed as they pass through the inter- 
vertebral foramina, while in the lumbar 
region the angle of emergence is acute 
and the roots are compressed against the 
vertebra above their exit from the canal. 
Stookey (7) has pointed out that it is pos- 
sible for protrusion of the cervical disk to 
produce symptoms in three ways: first, 
by massive herniation and compression 
of the cord, with the production of symp- 
toms sirm’lar to those of cord tumors or 
dislocation of vertebral bodies; second, 
by a small central or unilateral protrusion 
involving only the ventral columns; third, 
by a lateral protrusion impinging upon the 
nerve root. It is with this last type only 
that we are here concerned. 

Nachlas (8) and later Hanflig (9) de- 
scribed an angina-hke syndrome -with pain 
radiating to the anterior chest wall, the 
shoulder, and the arm. Both believed 
that the underlying lesion was arthritis 
with nerve root compression. Turner and 
Oppenheimei (10, 11) made a study of 50 
patients presenting the same symptoms but 
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Fig. 1. A. Lateral cervical spine. Loss of normal lordosis. Lateral protrusion at fifth interspace. B. Lateral 
cervical spine. Loss of normal lordosis with reversal of curvature. Lesion at fifth interspace. 


felt that the proliferative bone lesions 
were too localized to be of arthritic origin. 
They blamed degeneration of the inter- 
vertebral disk followed by narrowing of 
the intervertebral foramen and pressure 
upon the nerve root. None of their pa- 
tients was explored, but they mentioned 
the possibihty of displacement of loosened 
disk cartilage. 

Lateral herniation of the cervical disk 
usually follows a relatively sUght trauma, 
although some patients are unaware of 
any specific injury. Not all displacement 
of disk tissue restdts in clinical symptoms. 
Lesions which do produce nerve root com- 
pression are of two types : 

(1) Extruded nodules of nucleus pul- 
posus, which are soft and radiolucent but 
are easily recognized when the posterior 
ligament is incised. These later undergo 
ossification and, becoming visible, are often 
interpreted as arthritic spurs. 

(2) Protrusions of the disk wfith neither 


rupture of the annulus fibrosus nor e.x 
trusion of the nucleus pulposus. Ossihca- 
tion occurs in the late stages of this type 

The first symptom is usually sti n 
of the neck, with pain radiating to the oca^ 
put. This may disappear ^ or recur 
intervals if the degree of injury is s ig 
After a period of days, months, J 
pain may be felt in the shoulder, over 
anterior chest wall, the medial boi o 
the scapula and down the arm, freque 
accompanied by sensory changes m on 
more fingers. The chest pain may 
severe that the patient believes he .j^ 
fered a heart attack. It may be 
as to simulate myalgia, neuritis, ^ 
or arthritis of the shoulder, 
of the neck, coughing, sneezing, an s 
ing may aggravate the 
porting the arm or sleeping witn i 
the head may relieve them. 
may complain of numbness and i o 


5 



Fig. 2. A. Lateral cervical spine in 1933. Slight reversal of curvature and narrowing of fifth interspace. B, 
bame patient in 1942. Reversal of curvature around fifth and sixth interspaces only. _ Anterior spurring. Symp- 
toms of double lesion. Operation was done, with removal of disk fragment at sixth interspace. 


fn the thumb or fingers or a feeling as of 
an electric shock running down the arm. 
Wealmess of the grip, vasomotor changes, 
and, in the late stages, muscular atrophy 
®ay be observed. 

The head may be carried tilted to one 
side with the neck extended ; muscle spasm 
limitation of motion may be present, 
he patient has a tendency to protect 
hnself against sudden jars and against 
untoward movements. Of considerable 
^agnostic importance is the elicitation of 
point tenderness over the affected nerve 
^oot by compression or percussion. A 
positive neck compression test” is al- 
^^ost pathognomonic. The test is per- 
ormed by making downward pressure 
head, which is slightly tilted 
ivard the side of the lesion. The result 
0 positive when the pain is intensified 
0 radiation to the chest, shoulder, 


and arm is reproduced. This test should 
be performed noth utmost caution. 

The lesion is localized by correlation 
of the clinical and radiographic findings. 
The distribution of pain and sensory 
changes and the condition of the tendon 
reflexes are practically specific. Compres- 
sion of the sixth nerve root by lesions of the 
fifth disk (between C-5 and C-6) results in 
weakness of the deltoid and biceps muscles, 
with diminution or loss of the biceps 
tendon jerk. Numbness is felt in the 
thumb and index finger and on the radial 
aspect of the forearm. Pressure upon the 
seventh nerve root by lesions of the sixth 
disk (between C-6 and C-7) results in a 
decrease or loss of the triceps tendon jerk. 
Sensory changes involve the index and 
middle finger and a slightly larger area of 
the radial aspect of the forearm. With the 
less common defect of the seventh disk 
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— iui.erspace. Anterior sniirc V;? Posterior iigament. E. i 

rior spurs. Calcified disk material and bone proliferation 

(between C-7 and D-11 

eighth nenre root, the ^ iVbtte of ihe above findings is 

reflexes are not affected and th^ P^^^^ognamonic, as so^ne may oi 

changes are referable to the sufficmii nerve mjnry io 

fill^^rS cLUCi the ulnar c- 1 ^ r ^y77l't3t077ZS . T^Hlpn Tirvwfnrp>r +1^p\r 

Pain in the Sonte tte nSn^ T™' 
gion, and the anteri„^„e„. _ Papular re 


gion, and the chesJ^tr'’"'" 

trith any of the 

Tie foUowing abnormalities are on 

setxed on the radiographs: ' *' 

!ordosis°3thL’^SS*t°^ aannal cereical 
space. ^ Miten^ertebral 

(3) Calcified particles of disk fostpo 
pEjdes) and proliferative stiorl rf > f- 
into the foramen and from 

margins of the bodies 

forS!tem*'”“°''' “ ““ “f to 

(5) Decreased mobility. 

(6) Defects in the myelogram. 


wtwuiii. iujjictent nerve injury to yt 
symptoms. lATien, however, they ar< 
related with the history, symptoms; 
neurological findings, they are highly 
firmatory. 

It is important to note that a recei 
acute protrusion may be present wit 
resulting in any x-ray abnormalit}'. 
most instances, however, there wiU 1 
loss of cervical lordosis or even a re 
sal of curvature. This is due, pres 
ably, to muscle spasm, an involtm* 
attempt to decrease nerve compression 
opening the posterior intervertebral sps 
(Fig. 1). Narrowing of the inter\'ertel 
space follows loss of tension and siibsta 
of the disk. It may be obsenmd ivithi 
few months after the onset but, as a a 
requires many months or years. liJ * 
early stages the space is usually 
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haped, resulting in a peculiar segmental 
eversal of curvature that involves only 
wo vertebral bodies (Fig. 2) . As degenera- 
ion continues, the intervertebral space 
)ecomes unifonnty narrowed and irregular. 
This process is usually accompanied by 
iroliferation of bony spurs around the 
interior margins of the interspace, often of 
he "parrot-beak” variety. If the lesions 
ire multiple, more than one interspace will, 
)f course, be involved. These changes are 
jssentially tliose of so-called "hypertro- 
phic arthritis” (Fig. 3). 

Extruded disk material tends to ossify 
ind become attached to the posterolateral 
aspect of the vertebra. Additional pro- 
iiferation of bone occurs in the posterior 
ligments or disk capsule. In the oblique 
view, the resulting nodule or osteophyte 
can be seen projecting into the foramen, 
rendering it somewhat kidney-shaped. 
This, in addition to the decrease in vertical 
dimension, further increases nerve root 
vulnerability (Fig. 4). 

Normally the foramina are bilaterally 
symmetrical in size and shape at each 
intervertebral level, their shape varying 
from round in the upper cervical spine to 
elliptical in the lower. "ViTien pathological 
changes of the disk result in narrowing of 
the intervertebral space, the vertical di- 
inension of the foramen is decreased, usu- 
ally more so on the side of the protrusion. 
In some instances, the articular process 
actually impinges against the pedicle of 
the vertebra above. When any of the 
changes described are present, films made 
in extreme hyperextension and flexion 
s ow little or no change in the involved 
^agment. Most of the motion occurs in 
e cervical spine cephalad to the involved 
interspace. 

Myelography is a fairly accurate diag- 
nostic procedure when carefully done and 
^nectly interpreted. Six cubic centi- 
a ers of contrast medium can be intro- 
need by lumbar puncture. The descend- 
g method is preferred by some but offers 
us E^^^^Mar advantage. Difficulty is 
fro*^ K axperienced in preventing the oil 
reaking into droplets as it flows into 



Fig. 4. Oblique cervical spine. Arrow points to osteo- 
phyte with resultant narrowing of foramen. 


the cervical canal. This can be avoided by 
carefully lowering and raising the table, 
thus retarding the passage of the medium 
through the upper dorsal canal. The 
medium is kept from entering the cisterna 
magna by hyperextending the patient’s 
head. The oil usually separates into 
two columns, one on either side of the 
cord. Defects are small and are best 
seen on serial films made with a fluoro- 
graphic device. Displacement of the oil- 
filled dural sleeve surrounding the nerve 
root is sometimes the only positive finding 
(Fig. 5). 

At present, there is some doubt as to 
whether the diagnosis of herniated cervical 
disk can be made more accurately by 
myelography than by clinical means and 
standard roentgenorgams. We know, be- 
yond question, that myelography fails 
in many instances to show lesions in 
the lumbar region and that a negative 
myelogram is no longer considered very 



Fig. G. Lateral cervical spine, with arrow (left) indicating narrowing of seventh 
mental reversal of curvature. One month after operation (right) muscle spasm was rchevea 
ment restored. 
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Roentgenographic Observations in Age 

Atrophy and Osteoporosis of the Spine' 

GOTTLIEB J. MARUM, M.D. 

Greenville, Miss. 


W ITH ADVANCING age, the bones of the 
human body show a well known 
change of structure, so-called age atrophy. 
This condition, described as early as 1863 
by Charcot and in 1873 by Vulpian, is 
due to decreased functional stress, thin- 
ning of calcareous elements, and to lack 
of bone apposition. lArhile simple age atro- 
phy has no complications and does not pro- 
duce any clinical symptoms, it is associated, 
in a certain number of cases, with decalci- 
fication of bones, producing deformities, 
collapse, and fractures. This condition is 
called osteoporosis. 

The differential diagnosis between nor- 
mal, uncomplicated age atrophy and be- 
ginning osteoporosis may be impossible; 
indeed, the two conditions may occur to- 
gether. When osteoporosis predominates, 
it usually gives rise to symptoms, and it is 
at this stage that the physician is con- 
sulted. One of the most frequent sites of 
osteoporosis is the spine, though the dis- 
ease may be observed in the long bones, 
maxilla, and skull. The present paper is 
limited to the radiologic aspects of osteo- 
porosis of the spine. 

Before Albright, Smith, and Richardson 
(1) published their observations on the 
importance of the menopause as an etio- 
logic factor of osteoporosis, many other 
causes were assigned to the disease, in- 
cluding disorders of the thyroid and para- 
^jnoids, pituitary adenoma and Cush- 
ing’s syndrome, suprarenal cortical tumor, 
disuse and inactivity. 

The most important radiologic findings 
in osteoporosis of the spine are; (1) 
more or less generalized bone atrophy and 
decalcification : (2) a ground-glass appear- 


ance of the vertebral bodies; (3) thefcii- 
bone type of vertebra due to expansion o! 
the intervertebral disk into the brittle 
and fragile vertebral body; (4) cnishinj. 
compression, or fracture of the vertebra! 
bodies with secondary deformities; (5)tfe 
kyphosis of the aged. 

Little has been published on the 
taneous occurrence of decalcificatio^ri 
the bones and marked calcifications ® 
other parts of tlie body. Albright and h 
co-workers state that, in view of the in- 
creased excretion of calcium in the unne 
in the early stages of osteoporosis, ri 
not surprising that some of these ' 
have urinary calcuU. According to Stein 
ler (8), calcification of the inters'er e r 
disk is due to disintegration, loss o n 
ticity, and incrustation of calcium un 5 


of cat- 
orga® 

rhicli fias 

inaf 


the influence of body weight. 

We wish to stress the occurrence ^ 
cifications in neighboring or distant orga ,- 1 
observed in 8 of the 10 cases on w 
report is based. These calcificabons 
be overlooked if tire examination 
stricted to the spine, but tliey j ' 
discovered if other organs are 

The pathological changes U, 

sis of the spine can , J ,pftcbra! 

lateral view. Deformities oi 
bodies or the intervertebral is 
appear in the anteroposterior vie 
sign that the disease is already i' 
vanced. 

Case 1 (Fig. l): Mrs. A., S 

eral decaldfication of the lower t 
spine, increased radiolucency, m ,)„.racic 
■\vedging of the seventh and cig i ' ^j-face d 
brae, and an impression on the j,{ei,ra! li'- ' 

latter, due to expansion of the in 


the 


' From the X-Ray Department, Drs. Gamble Brothers and Archer Clinic. Presented brfo jU ^ gept 
of the American Roentgen Ray Society and the Radiological Society of North America, cnicas > 

1944. 
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Figs, o and 0. Case 5: Compression of the ninth, tenth, and eleventh thoracic vertebrae, gj^or 

the spleen and splenic artery are demonstrable in the anteroposterior view, in the wall of the aDaOTn 
in the lateral view. 


Although deformity of the seventh and eighth tho- the intervertebral disk into the body of the 

racic vertebrae is already advanced, only one verte- lumbar vertebra. As was to be expected, tne 

bral body shows a concave impression, in contrast view shows the osteoporosis to be 
to the usual biconcave deformity of two adjacent bodies of all the lumbar vertebrae 
bodies. There was no calcification of other organs but there is no wedging. In addition, ® 
in this case. cification in the anterior and posterior wai 

Case 2 (Fig. 2); Airs. B., aged 59, shows be- abdominal aorta. tientof^j 

ginning compression of the eleventh thoracic verte- Case 5 (Figs. 5 and 6): Mrs. C., a pat 
bra giving to the upper third of the vertebral body years, shows characteristic osteoporotic 
a mottled appearance, while the intervertebral disk with compression of the ninth, tenth, -jjjed 
shows expansion on its upper and lower surfaces, thoracic vertebrae. The first lumbar is 
The seventh and ninth thoracic vertebrae are al- in height. The lateral view reveals gab- 

ready decreased in height. There was no calcifica- cations in the anterior and posterior ua . .jjgjjtions 

tion of other organs. dominal aorta; in the anterior view 

Case 3 (Fig. 3) ; Mrs. N., aged 64, shows marked in the spleen and the splenic artery are e j,as pr®’ 

atrophy and decalcification of the bodies of the Case 6 (Fig. 7): Mrs. N., aged 
lower thoracic vertebrae and beginning sclerosis of nounced decalcification of ani 

the articular surfaces. \Miile there are not yet any lumbar vertebrae. The sclerosis of t 
marked deformities, the picture is of interest be- lower surfaces of these vertebrae is m con 
cause it shows a distinct calcification in the center of ground-glass appearance of the dijl-'' 

the intervertebral disk between the tenth and There is no expansion of the ,vitb a 

eleventh thoracic vertebrae, probably in the nucleus but the first lumbar vertebra is crus 

pulposus. chip fracture on its anterior and upP 

Case 4 (Fig. 4); Airs. P., aged 72, shows in the Only the intervertebral space 

anteroposterior view expansion of the lower part of thoracic and the first lumbar is nar 
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Fig. 7 . Case C; Ground -glass appearance of vertebral bodies, with sclerosis of upper and lower surfaces; fracture 
of anterior border of the first lumbar vertebra; calcification in the wall of the abdominal aorta. 

Fig. 8. Case 8: Crushing and severe deformity of the seventh, eighth, and eleventh thoracic vertebrae. Kidney 

stone was observed four years earlier. 


Wall of the abdominal aorta is more or less calcified 
la its whole length. 

. 7 - Mrs. N., aged 62, shorvs findings almost 

identical with those in Case 6 so far as the shape and 
stmeture of the lumbar vertebrae and calcification 
of the abdominal aorta are concerned. Here the 
hvelfth thoracic vertebra is crushed, and the impres- 
sion on its upper surface is more concave. 

Case S (Fig. 8): Mrs. T., aged 68, was first ex- 
3tmed in 1940, showing at that time a roundish 
concretion in the area of the left kidney. Four 
1944, she had severe osteoporosis of 
j ^ lumbar spine with kyphosis, 

e^lcification, biconcave vertebral bodies, crushing 
eformities of the seventh, eighth, and eleventh 
thoracic vertebrae. 

Case 9 (Figs. 9 and 10): Mrs. C., aged 66, was 
OTSt exa^ned in 1938. At that time multiple 
ob^ concretions, large and small, w'ere 

nev*^^' them in the area of the left kid- 

pictu^^”'^!^^ them in the splenic area. Another 
lowe . three years later and including the 

eon/pt* spine, show^s, in addition to these 
^ ions, calcifications in the intervertebral disks 


between the seventh and eighth and the ninth and 
tenth thoracic vertebrae. The lateral view' show's 
osteoporosis, compression of the tenth, eleventh, 
and twelfth thoracic vertebrae, and biconcave 
intervertebral disks betw'een the first and second 
and third and fourth lumbar vertebrae. In 1942, 
this patient had a partial parathyroidectomy, al- 
though there had not been any definite signs of para- 
thyroid disease. The control examination in 1944 
showed no further progress of the disease, possibly 
as a result of the operation. 

Case 10 (Figs. 11 and 12)'. Mrs. G., aged 65, 
in December 1943 show'ed, in an anteroposterior 
view, two large calcifications in the pelvic area, rep- 
resenting calcified fibromata of the uterus, which 
the patient w'as known to have had for many years. 
There was a slight decrease in the height of the 
fourth lumbar vertebra, with increased density on 
its upper border. A lateral view, taken w'hen the 
patient had complained of severe backache after 
carr>'ing a lunch tray, show's a ground-glass appear- 
ance of the vertebrae, beginning compression of the 
eleventh thoracic vertebra, and a biconcave disk 
between the first and second lumbar. A few' months 
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Figs. 9 and 10. Case 9; In the anteroposterior view, multiple calcifications in the area 
kidney. In the lateral view, compression of the tenth, eleventh, and twelfth thoracic verteorae, 
pressions on lumbar vertebrae. Hi 


later, in March 1944, the first, second, and fourth 
lumbar vertebrae, as well as the eleventh thoracic, 
were shown to be crushed, A th\Toid adenoma ex- 
isting for many years was removed in May 1944 
and since then, equipped with a brace and corset, 
the patient has improved. The first, second, and 
fourth lumbar vertebrae show a certain increase 
in height, without any visible new bone formation. 
This case indicates that a certain degree of recovery- 
is possible under proper treatment and care. 

Xathanson and Lewitan (7) followed 6 
cases of osteoporosis for a number of 
years. They reported that their cases 
were incidental to senile and debilitated 
conditions and that very little pain, or 
none at all, was referred to the spine. All 
of our patients have been more or less in 
the state of senilit)", but locahzed pain 
at the site of the deformities was a symp- 
tom in the majority of the cases. 

All of the cases reported in this paper 
occurred in women from 59 to So years of 
age. A few weeks ago, however, we ob- 


erx’ed a case of osteoporosis 
a a man of 70 yws. The ran ■ 

ondition in men is e fftio 

le Lorimier (5), and others. IM 
; about 3 or 4 females to 1 male. 
Atrophy and decalcificabon o 
ral bodies have been the p 
nding on which P 


aU of our cases. Next m freq • 

;r cent) were wedging, p 

acture of one or several 
le presence of calcifications 
he fish-bone type of verte ^ gp. 
r.-ed in 70 per cent, .! 

:arance in 60 per cent, an - 
le aged in 30 per cent of our .fsas 

The wall of the abdoi^al a 
und to be the site of 
it cent of our cases, the inten e .jn 

. 30 per cent, kidneys arteries 

;r cent, and the uterus and 

10 percent. In 20 per cent of the s 
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jroundLfaw In' anteroposterior view 

S appearance of vertebral bodies of eleventh 

no calcifications in other organs were ob- 
erve . The failure to obseiA'^e calcifica- 
nrn cases, however, is no definite 

they did not occur, since the 

L ago, before 

fpcitr,^ ccome interested in these mani- 
examination was not 
- nded to other regions of the body. 

thp e with senile osteoporosis of 

incp ®^puld be examined for the pres- 

^ouverselv organs and, 

n elHp 1 Occurrence of calcifications 
or without specific 
senilp^ n ought to suggest the possibihty 
-ation r °^^^°Porosis and serve as an indi- 
skull nr.A examination of the spine, 

WolveoaL boJl*’”' 

atrophy" should be 

"Omplicatpd^^rf^^^ physiological un- 

changes, the diagnosis “osteo- 



■, calcified fibromata of the uterus. In the lateral view' 
thoracic and first, second, and fourth lumbar vertebrae! 

porosis” being resertred for the pathologic 
condition. Actually the terms are fre- 
quently used indiscriminately for either 
condition. 

With the increase of the average life 
expectancy of the population, the im- 
portance of geriatric medicine has been rec- 
ognized more and more. Early diagnosis 
secures early treatment, making life more 
comfortable and prolonging the patient’s 
ability to work. 

SUMMARY 

The roentgenographic findings in 10 
cases of osteoporosis of the spine are de- 
scribed. 

The simultaneous occurrence of calcifi- 
cations in other organs is discussed. 

The relative incidence of the different 
symptoms of the disease and of the site 
of the calcifications is mentioned as a 
possible aid to the diagnosis. 
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The use of the term “age atrophy” for 
the physiological uncomplicated changes 
and of the term “osteoporosis” for the 
pathologic condition is suggested. 

Medical Arts Bldg. 

Greenville, Aliss. 
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■Reflex Hyperemic Deossifications 

Regional to Joints of the Extremities^ 

;COL. ALFRED A. de LORIMIER, M.C., A.U.S.,= WILLIAM L. MINEAR, M.D.,’ and HAROLD B. BOYD, M.D.« 


L ocalized deossificaiions in the ex- 
/ treniities are ratlier common findings, 
.Yet it appears tliat varied interpretations 
:are offered as to their significance. Not 
infrequently tliey are ignored. Perhaps 
-there may be a statement to the effect tliat 
there is an “osteoporosis,” insinuating a 
passive type of bone absorption, such as 
■might be related to disuse. In cases of 
conspicuous absorptions, however, there 
is the opposite tendency — i.e., to exag- 
gerate the roentgen evidence, even to the 
extent of assuming the presence of an in- 
fection or possibly a neoplasm. 

At least 7 referred cases are known to 
the writers wherein this latter extreme of 
interpretation prevailed. In 2 of these, 

: amputations had been performed, but 
histopathologic studies revealed no evi- 
: dence of malignant growth or even of 
: infection — no substantial basis, indeed, 
for the amputations. In several of the 
other cases, amputations had not been per- 
formed but the cases had been referred 
for that purpose. Incisions for drainage 
of supposed abscesses or actual infections 
^ joints were made in 5 of the patients, 
"ot in all of these instances, the roentgen 
evidence really indicated an active deossi- 
kation process — a reflex hyperemic deossi- 
cation— and clinical sequelae provided 
support for this latter diagnosis. 

'a was a problem of con- 

siderable importance during World War I 
y • 4, 8) and no doubt it is of considerable 
Importance in war surgery today. It is, 
0 course, a matter of no minor concern in 
mlian orthopedics, as well (6, 9, 10-14, 
21,2,3,24). 

If has long been known that intra- 


osseous hyperemia is tlie essential physio- 
logical basis for localized deossifications. 
In 1900, Sudeck (2,5) described “acute” 
bone atrophy as related to infections, 
witli emphasis upon the factor of inflam- 
mation. Shortly thereafter, Kienbock (18) 
described similar findings follovring trauma, 
and cited the likelihood of a trophic factor. 
In 1901 Sudeck (26, 27) combined these 
ideas, correlating acute deossifications with 
trauma as well as with infection. He de- 
scribed associated clinical features, such as 
pain, muscle atrophy, cyanosis, and edema, 
all of which he believed to be secondary to 
the deossification. The process he desig- 
nated as a “reflex trophoneurosis” on 
a vasomotor basis. Clearly distinguishing 
the changes from those of other nerve de- 
fects, as in anterior poliomyelitis, tabes, 
and syringomyelia, he thereby established 
an entity to which his name has been ap- 
plied as an eponym — “Sudeck’s atrophy.” 

Leriche and Policard (19) in their work 
on the physiology of bone have com- 
mented: “If, by any process whatever, 
the activity of the circulation is increased 
in the vicinity of bone, the latter becomes 
rarefied.” Likewise, Grieg (7) has writ- 
ten: “Every trauma of bone is followed 
by a reactionary local-hyperaemia, and 
every disease resulting in bone rarefac- 
tion or decalcification is accompanied by 
a more or less copious and prolonged 
increase of the arterial and capillary circu- 
lations.” R. Watson Jones (16, 17) has 
expressed similar ideas, describing “spon- 
taneous hyperaemic .dislocation of the at- 
las” as a result of inflammations in the 
pharjmx. 

Miller and de Takats (22) accomplished 
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Fig. 1. Reproductions from the monograph of Lexer, Kuliga, and Turk, shouing the distribution of theva. 
beds in the tibia, fibula, a metatarsal and the tarsals (calcaneus and talus). Note the dense ^ 

anastomoses in the metaphyseal regions of the tibia and in the distal metaphysis of the fibula. (Jthcnme,®*- 
the conspicuous distribution of vascularity through the extremities of the metatarsal and the tarsals. 


plethysmographic studies of the blood 
flow on 12 patients manifesting painful 
osteoporosis following injury. They con- 
cluded that "there was increased blood 
flow in the affected Hmb, varying from 60 
per cent to as little as 5 per cent” ; these 
increases in blood flow being greatly out 
of proportion to the increase in volume of 
the part. Other writers, Campbell (2) and 
Ferguson (5), also have laid much empha- 
sis on the relationship of hyperemia to de- 
ossification. 


OBSERVATIONS 

Most of the cases with which the present 
study is concerned were obtained from 
the files of the Willis C. Campbell Clinic in 
Memphis, Tenn. They were selected at 
random from cases listed as osteoporosis, 
infectious arthritis, fractures (in particu- 
lar, involving the tarsals or carpals), 
amputations, transverse myelitis, polio- 
myelitis, peripheral nerve injuries, tabes 
dorsalis, and various neoplasms— -varied 
conditions in which one or another type of 
deossification was to be expected. In all, 
more than 350 cases were studied. In 239 


of these, deossifications were sufficient!) 
evident about the joints to warrant cc® 
ment, and these cases were studied « 
detail. Joints of the feet and 
involved in 124 instances; those o 
hands and wrists in 70 instances,^ 
knees in 21; shoulders in 18; 

The procedure was first to ^ 
film and, on that basis alone, 
the deossification pattern. lu 
stance record was made as to the pro 
etiology. Subsequently, tie 

laboratory records were obtaine 
preliminary analysis, together 
pertinent films, was reconsidered. 

Active reflex hyperemic , jo 
was identified, in contradistmctio ^ 

passive diminution in the inorg 
seous elements, on the basis o 
dissolutions — ^locah’zed 
dered conspicuous because of t ® pt 


iahty of the bone between 


lani-jr ui Liit _ . 

ibsorption. The areas of disso ^ gj 
ound to coincide rvith ^ the p3 
vascularization as described m 
ailed studies of Le.xer, Kuliga) 

20) and mentioned by 
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A. and B. ^Molecular iracture and immediate hot packs. Because ^vassusk^--- 

the roentgen evidence of periosteal reaction (A) and disseminated mottlings (x>;, ^ j juration of t 

However, the deossification beneath the subchondral cortices (C) prompted the 


Deossifications following treatment regimes. 

Because of persistent 


Fig. 3. 

Molecular fracture and immediate hot packs. 


{Ltgtnd coni. 


cppasili : 


230 



Vo5. 46 


Rri'lex Hyperemic Deossifications 


231 


otlienvise {i.c., bases of metatarsals, meta- 
carpials, etc.), witli tlie cortical perforating 
vessels of tlie ends of tlie bone. 

C. Deossifications beneatli tlie sub- 
chondral articular cortices. This pattern 
!\vas commonly found in tlie peripheries of 
:tlie tarsals or tlie carpals, regardless of 
;the irritating factor concerned. In cases 
of infectious artliritis, it appeared to be 
•primarily concerned iritli tlie cortices ad- 
jacent to the joint involved. Explanation 
dor this type of dissolution would seem to 
;be the existence of a particular h 3 '^peremia 
of the terminal arcuate vessels whicli ordi- 


per cent) ; discrete mottling plus distinct 
banding plus deossifications beneath the 
subchondral cortices, IG cases (6.9 per 
cent) ; discrete mottling in one bone plus 
diffuse motthng in a nearby bone, 3 cases 
(1.3 per cent); distinct banding in one 
bone togetlier ivitli diffuse mottling in a 
nearby bone, 4 cases (1.7 per cent); dis- 
tinct banding plus deossification of the 
subchondral cortices in one bone together 
ivith a diffuse mottling in the nearby bone, 
4 cases (1.7 per cent) ; deossifications of the 
subchondral cortices with regional diffuse 
mottling, 3 cases (1.3 per cent); all three 


:narily nourish the articular cortices and the patterns in one bone together with regions 
i joints themselves. of diffuse mottling, 2 cases (0.8 per cent). 

D. Progressive stages of reflex hyper- The etiological factors related to these 
emic deossification appeared to be mani- changes were found to be as follows : 
fested by a combination of two or all 


'.tlnee of these patterns and, finally, by 
■ diffuse mottling of rarefaction, which in 
: many instances involved all portions of a 
hone or several bones. The explanation 
for these more extensive changes appears 
to be a widespread hyperemia, or the ele- 
i ment of time may account for a gradual 
1 expanse in the absorptions. 

■^ong the 239 cases selected on the 
basis of conspicuous deossifications, the 
incidence of the patterns described above 
Was as follows : 


1. Trauma 

(а) Ordinary contusions 

(б) Tendon and/or ligamentous sprains 

(c) Over-energetic physical therapy 

(d) Surgical procedures such as arthrodeses or 

amputations 

(c) Fractures (regional to the sites of the 
deossification or even separated from 
such sites by one or several joints) 

2. Infections 

(fl) Chronic cellulitis 
(6) Localized osteomyelitis 
(c) Infectious arthritis 

3. Neoplasms 


A. Discrete mottlings 121 cases (50.6%) 

Distinct bandings 61 cases (25.5%) 

Deossifications beneatli sub- 

n cortices 72 cases (30 . 1%) 

• Diffuse mottling 84 cases (35 . 1%) 

It is obvious from these figures that more 


(a) Regional vascular 
(5) Malignant infiltrative 

Every one of these factors accounted for 
active reflex hyperemic deossifications. 
The more passive types of deossification, 
featured by disseminated stipplings such 


one pattern was found in many of the as are found in connection with ordinary 

. Tlin ^ — j _ i ... . rj _ t* • j .'t _ . . r . t 


Oases. The combinations noted were as 
0 ows: discrete mottling plus distinct 
m 20 cases (8.4 per cent) ; discrete 
0 tlmg plus deossifications beneath the 
subchondral cortices, 19 cases (7.9 per cent) ; 
bunding plus deossifications be- 
subchondral cortices, 12 cases (5.0 

and with hot spot illmnin 


disuse or after limited use of a part due to 
nerve loss (i.e., poliomyelitis), were not 
included. Neither were there included 
generalized deossifications — such as those 
related to deficiencies of bone formation, 
nutritional deficiencies, or endocrine 
changes — except where the above-men- 


‘vv:piacement Depot. Greensboro; N- C v.. overseas 

"'Wch had'^bp and posterior bone block. Studies were made nine weeks following- surgery, 

years’ duration because of a "jake paralysis” (due to the drinking of Jamaica ginger) of eleveil 

dcossificatinn ^"Cre was no evidence of infection following operation. Note the regional mottling of 
\A) and the deossification beneath the subchondral cortices (B). 
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Fig, 4. 
coccic arthritis 


dcSsTficaSlrroo*^^^^^ "’«® “ very acute process, a jo 

occur ablt provoke the consider^atioH '^''hen found regionat to a sm 

should he following trauma artliritis. tliough the same evidence a 

ought, suoh as erosions (C) or exoaucion between these two factors, corroborative evito 

^ '’"^'^''Pausion of the capsule (B). The historv k. of course, very iniporW 


tioned factors wro found to T, .oh, of 

posed. sttpenm- surgery were at the same time 

Trauma was the predominant related to reflex hypereiti 

factor. It appeared to hr> t-h • deossifications.® However, the relationsfi 

factor in 175 instances (74 ^ between over-zealous physical theraj 

It was rather surprisine tn cent), shortly after injury or even surgicaUrauff 

cases — 58 altogether— basprl hardly be disputed, particularly aflj 

contusions (17 cases) or sprains such as represented i 

Even though there E«“«3- 


One or more fractures were found 

1 /^ (».-■ • f 


Even thn,mb +r ^ cases), 

fracture fh evidence of 

mottlings, distinct bandings anJ HO of the 239 cases. In fact, the iucide: 

deossifications beneath the 'suhelinnd fracture as a causative factor of hyf 

cortices (especially in the tarsalsl n deossification appears to he so gf' 

^fficult to determine the number of it would seem that in the questions 

in which these changes might be arMu factor should be considered f 

totheearlyuseothotpaegdiattemro? 

other over-zeaJous physical therapy but i 
number appeared to be so related Se 
wise rt was dfficult to identify the iSet 
relatjonshtp between surgical proceSres 
such as amputations or arthrodeses for 
in most of these cases the indications for 


case tms factor should be consioeu 
and every effort should be made to 
the fracture site. The fracture way 
‘'molecular” in type and difficult to disc 
(Fig. 3). Thus a not clearly expfeina 

(Ico: 


Our interest was first directed to by pcrcimc „ 
cation following amputations, at the sugg« 0 <?n 
George M, Wyatt, M.C., Walter Reed Gene"' 
pita], Washington, D. C. 
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Fig. 6. Deossifications in depleted bones. 

A. Osteopsathyrosis. A 20-year-old male had incurred fractures every year since birth. Sev^eral 

to this study, he had received a blmv to his right knee. Note the deossification beneath the subchondral comces 
(_A) on the right side, in contrast to the pattern of the left. , , , w- 

B. Hyperparathyroidism. Studies of this patient revealed generalized sparcity and coarsening of mod- 
ulations, granular deossification of the skull, and many cystic defects in the skeleton, as well as 
cifications in the kidneys. An adenoma of the parathyroid was removed. Note the deossifications beneatn ^ 
subchondral cortices (A). Courtesy, Lt. Col. Joseph C. Bell, Percy Jones General Hospital, Battle Creek, .'u 


months or a year), the greater, ordinarily, 
is the amount of bone dissolution. 

Our film studies indicated that prolonged 
immobilization, or too early use of an 
injured extremity, was followed by con- 
spicuous deossification, whereas properly 
graduated active exercise favored reossifi- 
cation. This observation is in accord 
ndth the theory advanced by Blair (1), 
that contractions and relaxations of the 
muscles in an extremity are responsible 
for normal calcification of the associated 
bones. The oldest age group showed the 
most conspicuous deossifications. In par- 
ticular, females over forty appeared to be 
susceptible to marked degrees of bone 
absorption. 

Reflex hyperemic deossification was 
found in 46 cases of infection. RTiereas 
it was to be expected regional to a localized 
infection of bone, it was rather surprising 
to find these changes in connection with 
infections which were limited to the soft 
tissues. In the case of infected joints, 
verj’^ conspicuous deossifications were ob- 
served beneath the adjoining subchondral 
cortices. With verj’- acute processes of 
this sort, these deossifications were found 


within two or three weeks (e.g., gonococcic 
arthritis), whereas in the low-^ade pr- 
esses (e.g., tuberculous arthritis) ibe ^ 
ossifications were less conspicuous au 
more extensive. In many instances, it uas 
difficult to identify infection as the causa- 
tive factor. At times, in addition to ler) 
carefully analyzing the roentgen ew 
with search for corroborative critena 
expansion of the joint capsule and/or 
sions of the osseous articular 
was also necessary to consider care . 
the clinical aspects; in particular, o ^ 
quire as to whether or not there w 
septic type of fever, leukocytosis, au e 
more important, whether pain had ^ , 

following trauma or developed insi o 
with no external provocation. ^ _ 

Reflex hyperemic deossification 
served in 14. of 61 cases of bone 
It was a particular feature in the ca- 
true giant-cell tumor but was lac" o 
giant-ceU tumor variants ^fibrous 
plasia, non-osteogenic fibroma, an 
bone cysts. It was found in highly ' ' 
lar lesions such as endothelial myew®® 
some of the osteogenic sarcomas. 

In the neoplastic cases, motthn=^ 
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dissolution regional to the site of tlie defi- 

• nite lesion were not considered, for it was 
, realized that such might be produced by 

tumor infiltration. Only localized deossi- 
i fications in a bone neighboring tlie bone 

• involved were considered. Here tlie most 
, common type of dissolution was of the 
■' pattern of discrete mottling, tliough a few 
. of die cases showed distinct banding and 
: even deossification beneatli tlie subchon- 
; dral cortices. 

! Deossification beneath the subcliondral 
i articular cortices was obser\’'ed in one case 
: of hyperparatliyroidism in which trauma 
was denied. It was also found in a case of 
i osteopsathyrosis following a contusion. 
Approximately 16 cases of Charcot 
joints were studied. Not one of these 
showed the hy'-peremic type of deossifica- 
tion. This, of course, is consistent with 
physiological reasoning — the afferent nerve. 
paths being interrupted in these cases. 

CONCLUSIONS 

1. Deossification should be considered 
reflex and hyperemic in type when the 
roentgen picture shows localized areas of 
bone dissolution, rendered conspicuous 
because of the substantial structure of 
contiguous bone. 

2. The areas of rarefaction may be 
disseminated through a large portion of a 
bone or bones, presenting tlie appearance 
of discrete mottlings. Such a picture 
would seem to indicate hyperemia of ter- 
minal branches of the nutrient arteries to- 
gether with their anastomotic connections 
ivith cortical perforating vessels. 

3. The rarefaction may be conspicu- 
ously concerned ivith the metaphyseal re- 
Sions, producing the appearance of metaph- 

.f^^flds (especially in the case of 
c distal tibia) or they may be con- 
spicuously concerned with the ends of 
ones. Such evidence would seem to 
si^fy hyperemia involving the cortical 
perforating metaphyseal vessels and their 
^uastomotic connections with the epi- 
’^mssels (and to a lesser extent 
'im the communicating channels from the 
’^otnent artery). 


4. The rarefactions .may predomi- 
nantly be concerned with tlie zones beneath 
the subchondral articular cortices. Such 
evidence would seem to signify hyper- 
emia involving the terminal arcuate ves- 
sels. 

5. In tlie earlier stages of reflex hyper- 
emic deossification, even as early as three 
weeks following the onset of irritation, 
any one of these three vascular distribu- 
tions may be characterized by conspicuous 
rarefaction. In reaction to intense irrita- 
tion or after several months of lesser de- 
grees of irritation, the rarefactions may'^ 
involve a combination of two or all three 
of these vascular beds. Ultimately, the 
roentgen appearance may be that of a 
blending of the patterns — a diffuse mot- 
tling of dissolution. 

6. Discrete mottlings of deossification, 
distinct bandings, deossifications beneath 
the subchondral cortices, or diffuse mot- 
tlings — any one of these or a combination 
of them should be recognized as a sign 
which should senm as a challenge to the 
roentgenologist as well as the clinician, 
a challenge to identify the cause. < 

7. Reflex hyperemic deossification may 
be produced by a variety of etiological 
factors: (c) trauma, including relatively 
minor degrees (simple contusions, sprains, 
over-energetic physical therapy®) and such 
major degrees as actual fractures or surgi- 
cal procedures; (&) infections, including 
chronic cellulitis, localized osteomyehtis, 
and infectious arthritis; (c) neoplasms, 
including, in particular, giant-cell tumors 
and other highly vascular lesions. 

131 Tapia Drive 
San Francisco 12, Calif. 
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DISCUSSION' 

(Papers by Whiteleather, Semmes, and 3Iiiipf.ey; 
Marum ; de Lorimier, Minear, and Boyd.) 

John W. Pierson, M.D. (Baltimore, Md.): Ever 
since the subject of herniation of the intervertete 
disk ivas first broached, our attention has tiu 
focused on the lumbar region because that is fc 
area in which herniation usually occurs. e Iu'.e 
now learned that herniated disks may be fouud u 
the cervical region as well, and Dr. BTuteleaLE. 
and his associates have properly called this inatter 
to our attention. They have described e-vceLcSi 
methods for detection of the condition by 
genograpbic e.xam'mation. There are Wo 5K!.“9 
in their presentation which should be -best . 
One is their meticulous technic; the other u - 
importance of correlating the roentgen findings mi 
the clinical obser\'ations. . . 

Dr. Marum has shown us an example of 
deformities occurring in osteoporosis. ^ There u -- 
remark I would like to make in this cootkJ'J’ 
Those cases in which wedging oi 
sues present some difficult differentia ‘ 
problems. At least, they' do to me; so ° ® , , 
the problem arise as to whether or not we 
ing with a metastatic malignant lesiim. 

Dr. Marum stresses the concomitant 
of calcification in other portions o ® ^ 

Frankly, I do not know much 
attribute to that when I bear in mind c 
be is dealing with an age group which we 
shows manv calcifications. re cuds 

Colonel tie Lorimier and his co-workers 
a painstaking study of ^ toF&t 

mysterious group of lesions. They' do 
out the pitfalls in the diagnosis m 
cases. I, too, have seen gross errors ^ 

Their observations regarding etiology 
accurate. They' have JZ/etioas r«- 

lesious w'ith meticulous care. Joar - ss 
garding the possible mistakes in -j- ctat£' 

nitely' apropos. I wish to emphasize 
ment that deossification may occur wi ^ 

mild forms of trauma, an ^ liie. 

ceedingly important in both military an 


Non-Disabling Bronchiectasis^ 

MAI. ARCHIE FINE, M.C., A.U.S., and CAPT. T. B. STEINHAUSEN, M.C., A.U.S. 


T he purpose oI tiiis report is to point 
out that a diagnosis of broncliiectasis 
does not always indicate a chronically ill 
patient ndtli severe cough and abundant 
jxpectoration of sputum, and to direct at- 
tention to a group of soldiers with bronchial 
dilatation vitlr few symptoms, or none at 
all, who were able to perform full military 
duty. These men have been followed for as 
long as two years, even tliough most of 
them were discharged from the army. 

Our interest in this disease was stimu- 
lated by the discovery of 41 cases in the 
course of routine chest examination of 156,- 
000 candidates^ for flying training (1, 2). 
All the men were first examined by the 
photoroentgen metlrod, \vith 4 X 5-inch 
films. Suspicious findings were checked 
on 14 X 17-inch films, and if they were 
confirmed, the candidate was hospitalized. 
Several factors account for the relatively 
small number of cases of bronchiectasis 
discovered. The men were in the lS-26 
year age group and all had had at least 
one previous physical examination. Thus, 
fiiose with frank pulmonary disease had 
already been disqualified. Moreover, as 
Evans and Galinsky (3) point out, if one 
IS to recognize bronchiectasis he must bear 
m mind its possibility. This is exemplified 
w the follorving table, which shows the 
incidence in successive groups of approxi- 
mately 32,000 men each. 


Number with 

^Number of Men Bronchiectasis 


0- 32,000. . 

32.001- 64,000. . 

64.001- 100,000. . 

100.001- 132,000.. 

132.001- 156,000. . 
Total 


3 (0.009%) 
11 (0.039%) 
14 (0.039%) 

9 (0.028%) 

4 (0.017%) 
41 (0.026%) 


The first group of 32,000 men had the 
miest percentage of previous chest films 


and the lowest incidence of bronchiectasis. 
Those in the other groups had practically 
all had earlier x-ray studies. It is prob- 
able tliat some cases were missed in the 
first group as a result of our not attaching 
enough importance to or failing to recog- 
nize the slight roentgenographic signs on 
the miniature films, which in the succeed- 
ing groups led us to obtain bronchograms 
in a large number of cases. 

There are few reports in the literature 
concerning mildly symptomatic or "dry” 
bronchiectasis. The cases described b)’' 
Evans and Galinsky (3) were found in 
soldiers who were admitted to the hospital 
for treatment of acute respiratory infec- 
tions. Our patients were ambulatory and 
the disease was discovered on routine ex- 
amination. Martin and Berridge’s series 
(4) most closely resembles ours. Twenty- 
five recruits for the British armed forces 
were found to have bronchiectasis, of whom 
23 bad cough and expectoration and 7 had 
hemoptysis. The authors felt that the 
prognosis was quite good and that there 
would probably be little future disability. 

CLINICAL FEATURES 

All the men in our series had been in 
active service for some time, from two 
months to as long as two years. None had 
been incapacitated to any degree, though 
several had had pneumonia since enter- 
ing the sendee. None of the 41 men had 
been to sick call an excessive number of 
times. Indeed, the physical requirements 
for candidates for flying training are so 
rigorous that men in poor physical condi- 
tion or with numerous medical complaints 
would not have had their applications ap- 
proved. 

No attempt has been made to link any 


Joi'R Meeting of the American Roentgen Ray Society and the Radiological Society of North 
* Of til ^ HI., Sept. 24-29, 1944. 

Oenter examined at Nashville Army Air Center, Nashville, Tenn., and 24,000 at Basic Traininc 
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specific dfildliood disease with the develop- 
ment of bronchiectasis, as past histories 
were not too reliable, especially in regard 
to the severity' and duration of illnesses. 
Aloreover, those who had sT.'mptoms could 
not give the exact date of onset. In one 
instance (Case I) a seed had been as- 
pirated: 4 men who had had pneumonia 
were inclined to date their s\-mptonis from 
that disease. All had a tendency to 
minimize their symptoms and considered 
their cough and expectoration as of no 
significance. As a matter of fact, the first 
20 patients denied aU symptoms even after 
they were awaiting medical discharge. 

On accormt of our interest in this dis- 
ease, follow-up questionnaires were sent 
to aU men who were found to have bron- 
chiectasis, 37 in all.^ The foUow-up period, 
as mentioned above, has been as long as 
two years. The cooperation obtained has 
been so good that it is planned to continue 
the foUow-up after our return to civil life. 

Alost of those who denied symptoms 
while in training now have some cough and 
expectoration of sputum. It is probable 
that their earlier denial of symptoms was 
made in the hope that they could remain 
in the air forces and continue flving train- 
ing Information was received from 36 
men. as follows; 


Xtmbsr heard troai 

Dead 

Lobectoray 

Xo synxptonis . . 
V.lth svraatoars 

Slight. .* 

iloderate 

Severe 

Ccagh 


Hertoptysis. . 

Unable to do satitfactorv v 




->o 


(2 ST' 
2 C5.5T> 
S f22.2T) 
2-5 (e9.4T- 
12 <'.33..3T» 
S t22.2T> 
-S ^13.9T; 

2-5 !69.4rf> 
2-5 f69.4Tr 

4 (11. IT 

5 fl-3.PT 


One death from empyema is described 
in the case reports (Case II). Of the 8 
men with no symptoms, one was reinducted 
by his draft board and according to his 
medical oScer is non-symptomatic and 
performing full military dut%- in a satis- 
factory manner. Unilateral lobectomies 
were done in 2 instances, and both patients 
report no symptoms. Concerning those 

* The ferar cases discovered at B. T. C. No. 10, 
Greeasberro, N. C., coda not bs iollovreti. 


with symptoms, 12 report that thsi r-; 
so slight as to be unnoticeable: S rhi: 
that they feel well enough to mriemthr 
daily tasks in a satisfactory v-— 
though they have some cough aai c- 
pectoration. The o men who are chfi- 
fied as severe cases have lost wdgi: aji 
are unable to work regularly. Dsp 
this, only 3 are imder a physdan’s err: 
none has consulted a thoradc srrrx 
though this has been luged. Gtrmh. 
those with symptoms agreed that ers:-: 
work in a dry climate seemed to tenr; 
them. Cough and expectoraden 
noticed principally on retiimg at tri- 
and on awakening. 

Aluch discussion has arisen reaurg 
the role of sinusitis in the cansatiN: 
bronchiectasis. Since some oi me 
were not studied from this point g - 
no dependable conclusions can be dra >i- 


r AS.F, REPORTS 

Case I: Tuis mam 24 
vfco had a deSarie antecedent nistorr. nt 
nirted to the hospttai Decanse o. a i ^ 
utration (Fig. i,‘A} in the nght 
vas thought to represent some 
[here was an adjacent small m 
dty, but this was not considered c: 
hquhy disclosed that tne P^trent. ^ 

eed when. eight years oi age TjTTr tcn- 
sght years later. He stated txn- 
donally coughed up some 
Lipiodol was instOied, ana 
ocalized cylindrical bronchrecta^^^^^N^^ 
ower lot« posteriorly (Frg- r-. (■'' ‘Tt--— r?!: 

■iter discharge mows the conemm ^ 

' Cass H: A man, aged 
tudv because oi mcreaseo 
uzd aress of 


vr:c5 

-•erx 


dg. 2, A). *He^mtedthathe^d^2_^-^;3. 
ith mght esr^ctoTEtsoa drrxmg r.- 

aled miEtsal cylindnesi 5‘^^TT- yns 
wer lobes (Fig- 2, B), an-:^ s’-” re 

arged mom the amr-'- 

sled the occurrence of molent T'' 

XT znontns alter 
cnientiT Geveioi>sa and 

the h^ltal, h^pl^la dNA 

Case HI: A tool and die 


SL in the army ’two yea.^- 
and he denied 


Els p 2 
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Fig, 2. Case II. A, Accentuated peribronchial markings and infiltrations in both lower lobes. B. 

cylindrical bronchiectasis. 


chest films disclosed increased peribronchial mark- 
ings with infiltration extending out from the left 
cardiac border (Fig. 3, A). Ring-like shadows with 
increased transparency were noted. A bronchogram 
was made, which revealed extensive bilateral cylin- 
drical bronchiectasis with some sacculation (Fig. 
3, B). Films made at another station one year 
earlier showed the same findings, so that it is prob- 
able that the disease existed prior to enlistment. 
The patient was discharged from the army. His 
reply to our subsequent questionnaire stated that 
he had lost 20 pounds in weight and was unable to 
resume his previous occupation. It is probable 
that he had symptoms before but had concealed 
them. 

Case IV: This patient, aged 23, stated that he 
had slight cough and expectoration. Roentgen 
examination disclosed a prominent left hilum and 
increased peribronchial markings with slight in- 
filtrations extending to the base (Fig. 4, A). A 
bronchogram revealed diffuse cylindrical bronchiec- 
tasis (Fig. 4, B). The condition remains unchanged. 
The patient states that his symptoms are so slight 
that they are barely noticeable. 

Case V: This patient, aged 21, gave a history of 
four attacks of pneumonia since February 1943. 
He had a chronic cough with a daily expectoration of 
about 1.50 c.c. of greenish sputum. A bronchogram 
in April 1944, at his station hospital, disclosed cylin- 
drical bronchiectasis of the left lower lobe. Trans- 
ferred to a general hospital for more definitive treat- 
ment, with bed rest and postural drainage, he had 
made such progress that operation was postponed, 
especially as repeated bronchograms showed de- 
crease in bronchial dilatation. The patient was 
sent to our hospital here for convalescent care. 


rhough a bronchogram still 

lis condition at present 3S very good. ^ 

ically no cough or sputum, has AUhoufti 

weight, and has been returned to 

lot included in the series of 41, he wi 

IS his case is of interest. His induction 

lot be procured. 


roentgenographic features 
In the course of this survey of 156,0 




, have non-tuberculous 
rger number of whom had ^ 
one or both lower lobes. J 

ere admitted to ^ stinp- 

as found that the majority ffai 

>ms or relatively minor on • 

Lought that many of the cas^ 
ances of atypical lobar 

ere only about 8 ^„ces 

msolidation. In most three 

ndings cleared at the end o „ppfoxi- 
eeks. There were, 
lately 100 cases in which the mi 

ersisted, where there , inarldBg=’ 

mtuations of the peribronc 
ng-Hke transparent^ shadow , 
jcent pleuritic reaction. AS 
lore aware of bronchiectasis, jt 

fs assumed more importanc , , a 

routine to 


almost 
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Fig. 4. Case IV. A. Prominent left hilum; accentuated peribronchial markings with infiltration and recent 
pleuritic involvement. B. Cylindrical bronchiectasis in left lower lobe. 


bronchogram^ when they were encoun- 
tered. 

Roentgenographic Findings in 41 Cases 

Accentuated peribronchial markings 39 

Basilar infiltrations 31 

Ring-like trarisparent shadows 15 

Diaphragmatic changes 10 

Atelectasis (lobar) ' , ! ! ! 1 

Suspected before 17 

Left lower lobe 12 

Right lower lobe in 

Bilateral 10 

COMMENT 

The term “suspected before’’ in the ac- 
companying tabulation implies that the 
diagnosis was made at the first examina- 
tion, before hospital admission. 

_ T^^lc were four men who showed some 
dilatation of one or two bronchial radicles 
or had an isolated dilatation. These were 
not included in the above total. In one 
case a bronchogram was made at another 
army hospital, showing slight expansion 
in the caliber of the bronchial lumen. A 
diagnosis of early bronchiectasis was made 
and the soldier was transferred here for a 
flying examination. A bronchogram ob- 

* The method used is relatively easy. The throat is 
sprayed with 2 per cent butyn sulfate solution. When 
anesthesia is complete, the tongue is pulled out, and 
tipiodol dropped on the back of it by means ’of a 
curved cannula and syringe, the patient being tilted to 
one or the other side. 


tained here confirmed the earlier findings. 
Evans and Galinsky (3) describe similar 
cases and raise the question whether thpe 
persons will go on to show progressive 
bronchial dilatation or whether Ike proc- 
ess is arrested and will finally disappear. 
It was decided to allow these men o 
continue an army career after close ques 
tioning revealed that they had no symp 
toms and were well. That this was not an 
unwise decision is attested by the ac 
that 8 men continue to deny any symp P”! 
while 12 state that symptoms are so s ig 
as to be almost unnoticeable. Of m 
in this connection are the 6 cases 
by Blades and Dugan (5). In 
tients bronchial dilatations followed a) 
cal pneumonia. Re-examination, . 
three months later, showed the 
dilatation to have disappeared, 
and Dugan consider these cases 
bronchiectasis. They estimate t 
proximately three months are req 
for the bronchi to return to norma 
suggest that cases of hr-onchiectasi^^^^^ 
lowing pneumonia be re-examine • 
all our patients were discharged 
service soon after the diagnosis was ^ 
or were sent to general hospitals o 
position, only three men coul 
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(examined, witli uo cliaiige observed. We 
)have encountered one case which some- 
what resembles those described by Blades 
and Dugan except that tlie dilatation has 
linot completely disappeared (Case V). 

^ As to tlie relationship of atypical pneu- 
imonia and bronchiectasis, Campbell et 
\al (6) have suggested tliat in cases of 
1 atypical pneumonia whicli are slow to 
i undergo resolution and have some as- 
Isociated atelectasis, bronchiectasis may 
; develop. In order to be certain that this 
is the case, it would seem tliat any films 
- made prior to the onset of the pneumonia 
should be obtained, for the patient might 
. have had coincident bronchiectasis. Four 
of our patients attributed their disease to a 
; previous pneumonia. Since it was not 
possible to obtain induction films, three 
could well have been cases of bronchiecta- 
sis vdth a pneumonic complication. In 
the fourth man broncliiectasis appears to 
have developed following pneumonia. Two 
2ases are of particular interest. One man 
who had extensive pneumonic involve- 
®eiit with atelectasis and subsequent 
cough and expectoration was found to 
have bronchiectasis here about five months 
later. The other, who had an extensive 


pneumonia, had a bronchogram made at 
another hospital shortly after the pneu- 
monia resolved. Since he continued to 
have cough and expectoration, bronchog- 
raphy was repeated four months later, 
when it revealed bronchiectasis. The 


bronchogram made elsewhere was ob- 
tmned.^ Comparison showed that definite 
dilatation of previously normal bronchi 
had occurred. It would appear, there- 
mre, -^at bronchiectasis may follow an 
extensive pneumonia. This is probably 
an infrequent occurrence, however, for at 
this station over 1,000 cases of pneumonia 
ave been diagnosed roentgenologicaUy, 
he majority of which were considered 
cimcally to be atypical pneumonia. In 
cases with findings persisting for four 
® weeks, bronchograms were ob- 
a^med. None showed any bronchial dila- 
a ion. It is hoped that others will inves- 
^gate this important question. 


PROGNOSIS 

The ultimate prognosis in these cases 
has occasioned considerable discussion. 
It would be hazardous to make any pre- 
dictions at this early stage, but the fact 
tliat 20 (77.7 per cent) of the 36 men fol- 
lowed have few or no symptoms is very 
encouraging. Six men are still in the 
army and are all doing satisfactory work, 
mth 2 denying any symptoms. Two men 
(5.5 per cent) have had lobectomies and 
are well; one (2.8 per cent) has died. 

A recent Army Medical Bulletin con- 
cerning the handling of cases of bronchiec- 
tasis suggests that discovery of minimal 
bronchial dilatation without symptoms 
should not be cause for dismissal from 
military servdee. That this policy is sound 
seems to be confirmed by the experience 
recorded here. 

CONCLUSIONS 

1. Forty-one cases of bronchiectasis 
were discovered during routine chest sur- 
veys of 156,000 candidates for flying train- 
ing. 

2. All of these men had been able to 
perform full military duty. Follow-up 
studies of 36 have revealed that 77.7 per 
cent have minimal or no symptoms. 

3. Since symptoms are slight, patients 
with slowly resolving basal pneumonia or 
peribronchial infiltrations are entitled to 
bronchographic studies. 
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Roentgenograms of the Chest in Mental Deficiency' 

JOSEPH T. DANZER, M.D. 

Department of Roentgenology, Polk State School, Polk, Penna. 


R oentgenograms of the chest in the 
feebleminded are of the greatest 
importance, since lesions of the heart and 
lungs cause a larger number of deaths 
in this group than all other causes com- 
bined. Because we, as roentgenologists, 
are not usually on the professional staffs 
of institutions for the feebleminded, we 
may be somewhat unfamiliar with them. 
In order to give a clearer conception of the 
mental level of the persons about whom 
this paper is written, an I. Q. classification 
is given which is used by many writers. 


Genius 

Above 140 

Very superior 

120-140 

Superior 

110-120 

Normal 

90-110 

Borderline 

70-80 

Feebleminded 


Moron 

.50-70 

Imbecile 

25-50 

Idiot 



Feeblemindedness may be defined as a 
condition characterized by a lack of nor- 
mal development of the intelligence. It 
may be due to damage of the brain sub- 
stance by disease or injury and may occur 
before birth, during labor, or during the 
first six years of life. It may also be due 
to an imperfect development of the brain 
structure. 

The highest type of mental defective 
is the moron, whose mental age is from 
seven to twelve years and whose intel- 
ligence quotient is from 50 to 70. When 
physically able, the moron may do any 
type of labor where the mental require- 
ment is not too great. The next type is 
the imbecile, whose mental age is from 
three to seven years and whose intelli- 
gence quotient is from 25 to 50. The 
higher-grade imbecile may do small, simple 
tasks, but the capacity of the lower grades 


in this group is so limited that they are 
unable even to care for themselves. The 
lowest group comprises the idiots, whoje 
mental age is three years or less. They 
are helpless and must be cared for entirely. 

The mongolian has certain characteris- 
tics which set him apart from all otha 
mental defectives. He may fall into any 
one of the three groups mentioned, so far 
as his mentality is concerned, but he is 
most commonly found in the imbecile 
group. In addition to being a mental de- 
fective, he has certain distinguishing physi- 
cal characteristics. These are slanting 
eyes, weak muscular structure, and a pecu 
liar crook of the fifth digit of the han s. 
His resistance to any type of infection is 


xtremely low. 

The Polk State School, where the mate- 
ial for this paper was studied, has oier 
,000 inmates, 18 per cent of whoiti a 
lorons, 67 per cent imbeciles, and 1 P 
ent idiots. About 200 of these inma 

re mongohans. ^ ,, 

The roentgenogram of the ches o 
ealthy moron is no different fr^ 
f a healthy normal individual. ® 

earance of the chest in non-tu ere 

ifection is also much [^out 

mount of perivascular markings is 
hat usually seen, increasing w en 
jspiratory tract infection is presen • 

Dns do not have a higher inci ^ 
rberculosis than is usual among m 
ormal persons but they exhibi ^ 
nt reaction to tuberculous 
7hat has been said of the moron 
) of the high-grade ^ is a 

-grade imbecile and idiot, ^ 

:d Change in the lung 
larger amount of ,1 

being seen. Thte # 

. ■« 1 . TTIrl 


1 J. 


^ Presented at the Joint Meeting of the American Roentgen Ray Society and 
America, Chicago, 111., Sept. 24-29, 1944. 
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Fig. 1, A and B. Case 1 ; R. T., fenialc, age IG years, a high-grade idiot, on her first examination (A) showed a 
small amount of parenchymatous change in the left apex. The large amount of perivascular infiltration seen in 
both bases is normal for persons in the low-grade imbecile and idiot groups. The film made ten days later (B) shows 
extensive progress of the activity, so that now the lower two-thirds of both lungs are involved. 


bases. Mottled areas of congestion may 
be seen in any portion of the lower two- 
thirds of either lung. In making a diagno- 
sis on a chest film, one must know whether 
the inmate is a moron, imbecile, or idiot, 
since the amount of lung markings that 
would be normal for an idiot would be 
definitely pathological in the moron. 

The reason for this increase in lung 
Markings is open to conjecture. One of 
the causes advanced is the fact that the 
ow-grade imbecile and idiot have a very 
gh cough threshold. They will cough 
’ is severe, but the presence of 

P egm or mucus in the upper respiratory 
Sives them no concern whatever 
3n they make no attempt to get rid of it. 
onsequently, the phlegm and mucus may 
ay in the respiratory tract for a long 
time. Some of these patients 
a ^ very sedentary lives. Their mental- 
eat^^ ^an do is sleep and 

sho ' ^ subject, when put to bed, 

"s more lung markings than usual. 



246 


Joseph T. Danzer 


Mutth 



Fig. 2, A and B. Case 2; S. W., male, age 13 years, a high-grade idiot who attended school. A' 
the patient's higher mentality, he does not show the perivascular infiltration in the bases seen in Fsg. 1. A- 
of an acute chest condition developed, and on x-ray examination a right upper lobe pneumonia •vvastouna m/. 


and it is logical to suppose that some of 
this perivascular infiltration is due simply 
to inactivity. Some of the inmates in the 
low-grade groups are quite active and it 
would appear from our chest studies that 
the greater the amount of activity the less 
the perivascular infiltration and conges- 
tion. The musculature in the more apa- 
thetic cases is ver)!^ flabby, and this gives 
the roentgenogram an unusual appearance. 
The lateral portions of the chest show 
band-like shadows of the latissimus dorsi 
and pectoral muscles and, because of the 
lack of muscular density, the upper and 
outer thirds of the lung show much greater 
penetration than is usually the case in 
healthy persons. 

Mental deficiency is many times as- 
sociated with body deformity, and we have 
numbers of cases of deformity of the tho- 
racic cage causing a change in the lung 
findings on x-ray examination. Atelec- 
tasis, congestion, and chronic infection 
may be seen in the lungs as a direct result 


of thoracic deformity. Interference 
the pulmonary circulation may be o sue 
a degree that death may occur as a res 
of right cardiac dilatation. Spastic para ) 
sis may cause difficulty in breathing 
to the fact that some of the 
respiration are affected. There is an 
creased amount of infiltration in t e 
of these patients which roughly corresp 
to the degree of paralysis in the 
of the chest. Most of these 
low-grade imbeciles and idiots an 
quently the amount of perivascular m 
tion would be even greater. In 
their deformities, the incidence of 
monary disease in this group is no g 
than is usual among the other inma 
One finding which I believe is see 
in mental defectives is marked ai 
lowing. These patients irill swalioi 
amounts of air, filling the stomach 
small and large bowel. The 
the diaphragm upward, causing a c 
sion. of the lungs. 



Vol. 40 


Roentgenograms of Chest in Mental Deficiency 


247 


. One of the unusual obsen^ations about 
ill mental defectives, be tliey moron, 
uibecile, or idiot, is tliat, if tertiary tuber- 
lulosis occurs, they have no resistance to 
it whatever. Almost all inmates show 
jvidence of tlie primaiy complex. The 
usual Ghon’s tubercle is seen along with 
:aldfication in the hilar regions. The 
imount of calcification, however, is never 
^^ery great. No case of secondary tuber- 
miosis was seen at the Polk State School. 

Tuberculosis of tlie tertiar}'- type is 
usually seen in the early teens. It is 
ver}'^ difficult to detect, first because in 
many instances the mentality of the jia- 
tient is such that he is unable to speak or 
does not have the mental capacit)’- to say 
that he is not feeling well. The first sign 
may be noticed by an attendant, who finds 
that the inmate is more listless than usual 
and probably has a poor appetite. There 
may or may not be a rise in temperature. 
As elevation of temperature is a fairly 
common occurrence in this group, it 
would not, in itself, lead one to suspect 
tuberculosis. AVith the vague symptoms 
described and with no history obtainable, 
a diagnosis is practically impossible with- 
out an x-ray film. The first film may 
show no evidence of tuberculosis. If the 
patient continues to show symptoms, a 
progress film is usually made in about two 
weeks. This may show the beginning of 
the disease. Parenchymatous involve- 
ment is usually seen in the lower portion 
of the upper third of the lung and, as a 
it advances very rapidly. It may be 
^cn in both lungs on the first examination, 
ibrosis seldom occurs and is never exten- 

Cavities are common and in the 
^arly stages are difficult to detect because 
^ the soft mottled type of infiltration. 

the patient fives over three months, 
^sry^ large cavities involving the upper 
portions of both lungs are commonly 

the walls around them being ex- 
tremely thin. 

Another common occurrence is an acute 
pneumonic consolidation of the upper 
® If the film is taken early in the dis- 

one cannot tell the difference be- 



Fig. 2, C Case 2. A film taken two weeks after 
B, showing extensive involvement of the entire right 
lung Death occurred two months after the beginning 
of the illness. 

tween tuberculosis and pneumonia. As 
the disease progresses, the characteristic 
parenchymatous change becomes evident 
in other portions of both lungs while the 
acute pneumonic process is clearing. This 
type of involvement generally goes on to a 
fatal termination at a very rapid rate. 

A third type is the soft, snowflake-like 
infiltration of both lungs from apices to 
bases. This is a particularly fatal type 
of involvement, the process rarely lasting 
longer than two months. 

Pulmonary hemorrhage is uncommon, 
only two cases have been seen in the past 
four years at Polk State School. Both of 
these were fatal. 

The usual length of life of a patient after 
tuberculosis has been found may not be 
more than a few weeks. It seldom ex- 
ceeds six months. The average survival 
for all cases after tuberculosis has been 
found is probably around tw^o months. 
The reason for the lack of resistance to 
tuberculosis in mental defectives is not 
known. Several facts, however, regarding 
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tfafthoidc^ge of 

are sometimes =o marked tJip*? feebleminded and 
chest lesions is of c-’^isting 

ddonnities, ho-sre%'er thes» f® ®P'le of their 

chest conditi^; mok oTten Thaf 
and the incidence of lubermW^ ” minates. 

of neuropathic stock, ^ oot 

the seiectivitj- of its occmrence are worthy 

iTf it « “-usual to 

see tuberculosis m association with spastic 

paralysis, iilost of our spastic paralysis 
eyes ore due to birth injure- and the pa- 
hents as a rule come from good famih^s. 
Their presence m Polk sState School is due 
not to heredit},' but to an accident at birth 
or the fact that the birth canal was too 


Fig. 4.^ Case 4. Air sTvallovring is co^iiaodf ^ 
in lower imbeciles and idiots. The shadow oi thi lyr 
disappears and the outlines of the stomacii 
cannot be made out, HCo ill effects can be nohesafif- 
this habit. 

small to permit the passage of the fetii> 
without injury*. ^lany of our tuto®' 
lous patients, on the other hand, coine 
from families of neuropathic stock 
man with a low I. Q. generally mames <= 
woman with an I. 0. of about the 
level. All the children of this union 
have a low I. Q., and sometimes whole fa® 
lies will need institutional care. A 
of superior intelh'gence is never bom 
union where both parents have an I- 
which is below the average. These 
dren do not necessarily come from fa^ 
lies who have tuberculosis and their « ^ 
lack of resistance to the disease _ 
individuals of the spastic type show re^^ 
ance might suggest an hereditary' 

Our experience with the mongolian - 
caused us to discard this idea, 
the mongolian many times do^ 
from neuropathic stock, y’et bis 
to tuberculosis is so poor that he 
lives bey'ond the early teens. 
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, From Jan. 1, 1940 to May 31, 1942, 
here were a total of 185 deaths at tlie Polk 
itate School. The leading causes of death 
7ere as follows: 

Tuberculosis 57 

I Epilepsy 3G 

Bronchopneumonia IG 

* Myocarditis 14 

Malnutrition 12 

It is difficult to make any definite state- 
ents regarding pneumonia in tliese cases, 
nee pneumonia, myocarditis, and epi- 
psy are so closely connected. A patient 
lay have frequent, severe epileptiform 
dzures which may cause fractured ribs, 
luring the convulsions he may aspirate 
uantities of foreign material and a pneu- 
lonia may develop wffiich may cause his 
eath. Acute chest colds and pneumonia, 
side from that seen in epilepsy, are fairly 
ommon. The rate of death from these 
auses has decreased to a considerable de- 
ree with the advent of tlie sulfa drugs, 
bout 30 per cent of all mongolians have 
ongenital heart disease, and a fairly large 
umber of the other inmates also show 
-ray evidence of cardiac lesions. These 
ave not had sufficient study to be re- 
'orted on at this time. 

CONCLUSIONS 

Roentgenograms of the chest of feeble- 
uinded persons of the lower grades show a 
lefinite change from the normal in that 
here is an increased amount of perivascu- 
ar infiltration, with mottled areas of con- 
jestion. 

Deformities of the thoracic cage, lack of 
uuscular development, and unusual habits, 
uch as air swallowing, are factors which 

Uay obscure the diagnosis in chest condi- 
tions. 

There is a characteristic lack of re- 
~ ^ ^uce to tuberculosis in the mentally de- 
particularly if the patient is of 
neuropathic stock. Rapid. extensive in- 
both lungs is seen, with a 
n termination in an average of about 

'0 months after the case is first diag- 
nosed. 


Cardiac conditions of congenital origin 
and epilepsy complicate the study of the 
chest in pneumonia. These conditions 
merit further study. 

Polk State Hospital 
Polk, Penna. 

REFERENCES 

Fernald, Walter E.; Feeblemindedness. Men- 
tal Hygiene 8: 964-971, October 1924. 

Laird, Archibald: Mental Deficiency. . Am. J, 
Dis. Child. 49: 1607-1615, June 1936. 

Rabin, Coleman B.: in Diagnostic Roentgenology, 
edited by Ross Golden. New York, Thomas Nelson & 
Sons. 1941, pp. 61-125. 

DISCUSSION 

(Papers by Fine and Steinhauser and Danzer.) 

LeRoy Sante, M.D. (St. Louis, Mo.) : It seems 
to me that a proper evaluation of such a paper as 
that of Dr. Fine, with such statistics, might be 
very difficult. Here is a group of men who are 
anxious to fly; they are young and vigorous. They 
know that if they complain of any symptoms they 
will be ousted. I wonder if sometimes they do not 
minimize tlieir complaints (the symptoms may be 
slight, at that!) and thereby give the impression 
that they are really symptomless whereas, as a 
matter of fact, an older person or a person who was 
not so anxious to continue rvith what he was doing 
might be more apt to mention his disability. 

It occurs to me, also, that with chronic sinus infec- 
tion, clironic pneumonitis occurs particularly in 
the cardiophrenic regions, and particularly on the 
right. This may give rise to an appearance which 
might resemble bronchiectasis roentgenographi- 
cally but which subsequently might clear up with 
subsidence of the infection in the sinus. I wonder 
whether in any of these cases there was any correla- 
tion with sinus infection, and how many were con- 
firmed by bronchography. Of course, it would be 
necessary to demonstrate actual saccular lesions and 
to follow them for a considerable period of time 
after the patient was discharged, before a true 
evaluation could be made. 

There is one thing which this presentation shows 
us, however, and .that is, that mass surveys of the 
chest, carefully done as these were, are of value for 
the detection of other things than isolated cases of 
tuberculosis. 

Regarding Dr. Danzer 's paper on “Roentgeno- 
grams of the Chest in Mental Deficiency,” our ex- 
perience in this regard has been limited to the ex- 
amination of patients of the St. Louis Training 
School, a school for the feebleminded conducted by 
the city of St. Louis. In this limited experience, our . 
findings confirm those of Dr. Danzer. We have not 
thought of correlating the various degrees of feeble- 
mindedness with the chest findings; we have just 




Fig. 3. Case 3. Body deformities, particularly of 
the thoracic cage are common in the feebleminded and 
are sometimes so marked that diagnosis of existing 
chest lesions is difficult or impossible. In spite of their 
deformities, however, these persons do not show acute 
chest conditions more often than the other inmates, 
and the incidence of tuberculosis is low, as they are not 
of neuropathic stock. 

the selectivity of its occurrence are worthy 
of mention. For instance, it is unusual to 
see tuberculosis in association with spastic 
paralysis. Most of our spastic paralysis 
cases are due to birth injury and the pa- 
tients as a rule come from good families. 
Their presence in Polk State School is due 
not to heredity but to an accident at birth 
or the fact that the birth canal was too 
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The Roentgenographic Appearance 

of Temporomandibular Hydrarthrosis* 

CAPT. ARNOLD L. BACHMAN, ’ M.C., A.U.S., and LT. COL. ALBERT L. BERSHON,“ M.C., A.U.S. 


r HE ROENTGENOGRAPHIC diagnosis of 
effusion into tlie temporomandibular 
oint has only rarely been reported. A 
:omprehensive review of the literature 
■•evealed a single case record \vith ac- 
:ompanying illustration (2). 
i The temporomandibular joint is a 
?inglymo-arthrodial (hinge-sliding) artic- 
ulation between the mandibular condyle 
and the mandibular fossa of the temporal 
bone (9, 15). A fibrous disk divides the 
joint space into two separate compart- 
ments. The capsule of tlie joint is loose 
and baggy in front, permitting compara- 
tively wide anterior excursion of the con- 
dyle when the mouth is opened. More 
detailed study reveals that the actual 
articulation is mainly between the antero- 
superior part of the condyle and tlie 
postero-inferior surface of the articular 
eminence together with the adjacent an- 
terior half of the mandibular fossa (8, 12, 
19). The posterior portion of the fossa 
is occupied by connective tissue and, often, 
a small lobule of the parotid gland (4, 12). 
With the appearance of an effusion, the 
joint space becomes wider and the in- 


creased intra-articular pressure displaces 
the condyle in the direction of least re- 
sistance, i.e.^ downward and anteriorly 
where the capsule is loose. 

The roentgenographic demonstration of 
the temporomandibular articulation has 
offered considerable difficulty. For this 
reason, numerous reports have appeared on 
positioning and radiographic technic for 
e adequate visualization of this joint, 
these technics, the four most commonly 
cmpioygjj are as follows : {a) routine lateral 
^cw (2, 7, 16, 17) ; (6) near-distance lateral 
(1> 13, 18), in which the target of the 
u e IS placed practically in contact with 


the skin of the opposite side in order to 
obliterate the shadow of the opposite con- 
dyle by gross magnification, thus improving 
visuahzation of the suspected joint; (c) an 
anteroposterior view of both joints simul- 
taneously (12), obtained with the subject’s 
head placed in the anteroposterior position 
on a 35° inchned plane; {d) tomographic 
studies (3, 11, 14) . We have found the first 
and third of these methods most practical 
for general routine roentgenography. Re- 
dupheation of results is obtainable with sat- 
isfactory accuracy. For the routine lateral 
view, the patient’s head is placed in a 
lateral position on a 20-23° inclined plane, 
the mid-sagittal fine of the face lying parallel 
with the plane. The ear is not bent forward. 
The central ray is directed perpendicular 
to the horizontal. It passes through a 
point about 2 inches above and an inch and 
a half in front of the external meatus of the 
opposite side, and emerges through the 
suspected articulation. The target-film 
distance varies between 30 and 36 inches. 

In the roentgenograms of the normal 
joint (2, 7, 8, 18) the mandibular fossa is 
shallow and the articular eminence ap- 
pears broad, round, and moderately promi- 
nent. The mandibular condyle is elliptical 
in cross section and is tilted forward. 
When the mouth is closed, the articulation 
is mainly between the anterosuperior por- 
tion of the condyle and the postero-inferior 
surface of the eminence. The radiolucent 
joint space between the condyle and fossa 
is essentially of uniform width in aU por- 
tions of the arc (Fig. 2). Occasionally, the 
anterior portion of the condyle may be 
shghtly closer to the eminence than the re- 
mainder of tlie condyle is to the anterior 
half of the fossa. However, no marked 
variation in the width of the space between 
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any aspect of the condyle and the fossa or 
articulating eminence is obser\’'ed. WTien 
the mouth is opened 1 to 2 inches (Fig. 2), 
the condyle moves downward and anteriorly 
to a position below and in front of the 
articulating eminence (10). Examination 
should be made bilaterally to compare the 
suspected with the normal joint, particu- 
larly for the relationships of the condjde, 
articular eminence, and mandibular fossa in 
the ^dew with the mouth closed. Of equal 
importance is the comparative amount of 
movement of the condyles when the mouth 
is opened. Intrinsic osseous changes of 
the opposing bony surfaces are, of course, 
also to be noted. 

With the presence of an effusion, the 
joint space is increased in width due to the 
accumrdated fluid, and the condyle is dis- 
placed downward and forward. As a re- 
sult of this displacement, the anterior 
aspect of the condyle lies closer to the 
eminence than is normally observed. The 
imiform width of the joint space radio- 
lucency is thus grossly altered, being in- 
creased posterosuperiorly and diminished 
antero-inferiorly. There is also noted im- 
paired anterior mobility of the condyle 
when the mouth is opened (Fig. 2). 

Effusion into the temporomandibular 
joint has been reported as occurring in a 
variety of conditions. These have been 
grouped as (a) traumatic arthritis; (6) 
rheumatoid arthritis; (c) suppurative 
pyogenic arthritis. 

Trawnatic arthritis resxdting in hydrar- 
throsis may be acute or chronic, the former 
being a much more frequent cause of the 
effusion. Acute traumatic arthritis (4, 6) 
may arise from a blow on the jaw, usually 
without dislocation, or from excessively 
forceful opening of the mouth. There may 
result an acute serosanguineous effusion in 
the joint, which later becomes serous. 
Rapid subsidence with disappearance of 
the fluid frequently occurs. In the ab- 
sence of healing, however, the tissue con- 
gestion may lead to synovial hypertrophy, 
pannus formation and, eventually, fibrous 
ankylosis. Symptoms of the acute episode 
are usually sudden onset of pain and local- 


Ma.'d ra- 


ized swelling and tenderness over tie 
temporomandibular articulation. Paines 
motion greatly limits the joint mobility. 
Chronic, repeated, mild irritations of fc 
temporomandibular joint have also ten 
described as occasionally causing dian-s 
which may result in an effusion (2, 121 
The most commonly observ'ed chroiic 
traumatic irritation symdrome, however, 
internal derangement of the temporo- 
mandibular joint, has not been reported » 
associated -ndth a demonstrable effusTOi 
The findings in this syndrome are mainlj 
those of joint narrowing, bony changes c 
the mandibular condyle, temporal fe 
and articular eminence. Condylar mc- 
bility may be increased or dimimshK 
when the mouth is opened (3, 5, 7, 8, 13 


IS. 19)- 

Involvement of the temporomandibuia 
articulation, along with other 
rlmimutoid arthritis has been observed wi 
moderate frequency. In the early, aw 
stage there are periarticular edema, syn 
vial proliferation and, frequently, a 
effusion into the joint (4, 6, 15). ^ 

the characteristic pannus formation, ^ 
articular bony.’ changes, and anky osis 
also seen. Several cases have een 
corded in which the inflarnraator} pr 
in the temporomandibular joint 
parently preceded involvement o 
joints by months. , , 

A purulent effusion is, of 
observed in suppurative pyogenw 
(4, 6). Suppuration in the 
suit from infected compoun 
such as fractures or perforations } 
instnmients. Less frequently, 
pmation is caused by a gonorr ea ^ 
which, when present, usually ^ jj { 
newborn infant as ^ a rarely 

gonorrheal conjimctivitis. I gj 
this gonorrheal complicab<m 
countered in adults with ure ' 

poromandibular pyo-arthntis 
ported as due to extension 
suppurative lesions, . jjjgjjia, 

the mandible, suppurative o 

etc. It has also been descri 
rarely, in the course of acut 
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diseases, as scarlet fever, pneumonia, and 
typhoid fever. 

While effusions in the temporomandib- 
ular joint have been noted as occurring in 
the above described conditions, a careful 
search through the literature revealed no 
reports, other than that of Bishop (2), 
mentioned above, in which the diagnosis of 
hydrarthrosis was made radiographically. 
In a general article on the rontegenographic 
manifestations of temporomandibular artic- 
ulation abnormalities, Bishop presented 
one case highly suggestive of effusion, and 
showed the radiographic appearance with 
the mouth closed. Unfortunately, as he 
stated, he did not have the opportunity to 
re-examine the patient and follow the 
changes in the joint. Pancoast, Pender- 
grass, and Schaeffer (12) have included a 
reproduction of the roentgenogram from 
Bishop’s case in their book. 



CASE REPORT 

A white enlisted man, age 18, was admitted to 
the Hospital on June 26, 1944, with severe pain in the 
area of the right temporomandibular joint and 
limitation of mandibular movement of eight hours’ 
duration. The patient had been entirely well the 
evening before, recalling no local or general symp- 
toms. When he arose in the morning the region of 
the right temporomandibular joint was painful and 
tender and he experienced difficulty and severe 
pain on attempting to open his mouth. Mandibular 
movement was therefore strictly limited. The 
patient stated that he felt most comfortable when 
his jaw was protruded forward and to the left. 
There was no history of a blow, other trauma, or 
0 any recent illness, and the patient had no recollec- 
lon of yaryning or placing his jaw in an unusual 
inight have brought on the disability, 
tthe Dental Clinic, a clinical, tentative diagnosis 
dislocation of the mandible was made. 
* 1 attempts at reduction were unsuccessful, and 
we patient was referred to the Hospital. 

nacf ^ history was irrelevant. During the 

several years the patient had been entirely well, 
infert" history of arthritic symptoms, dental 
'Cental procedures. Gonorrhea and 
Uphills were denied. 

examination revealed no abnormalities 
wa<; n in the jaw. The mandible 

fonvard and to the left (Fig. 1). 
ever focalized tenderness and mild swelling 
vrea'jpa'i , ^etnporomandibular region. No in- 
ocal heat over the joint was felt. The pa- 


Fig. 1. Appearance of patient on admission. Note 

protrusion of the lower jaw forward and to the left, 

tient could open his mouth only slightly, and mandib- 
ular movement caused considerable pain in the 
right temporomandibular joint. Considerable 
lateral passive mobility of the lower jaw was 
possible but this also was associated with pain re- 
ferred to the right temporomandibular region. 

There was no fever during the hospitalization 
period. A complete blood count was normal. An 
admission sedimentation rate (Westergren method) 
was 11 mm. fall in one hour. 

X-ray examination of both temporomandibular 
joints was done on July 26, 1944 (Fig. 2). The left 
temporomandibular articulation appeared normal. 
The joint space was of uniform width and the 
apposing bony surfaces of the condyle and the fossa 
showed no abnormalities. On opening the mouth, 
the left condyle moved forward and downward for a 
normal distance to a point just below and slightly in 
front of the articular eminence. The right temporo- 
mandibular joint showed an asymmetrical widening 
of the joint space, the widening being greatest in the 
posterior portion of the joint, between the postero- 
superior part of the condyle and the fossa. The 
condyle was displaced forward, resulting in a narrow- 
ing of the joint space radiolucency between the 
anterior siurface of the condyle and the articular 
eminence. No intrinsic osseous changes were ob- 
served. The open-mouth view showed distinct 
limitation of condylar movement as compared with 
that of the normal left side. The condyle lay 
slightly posterior to the articular eminence. 
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2. Appearance of temporomandibnlar joints on admission, June 26, 1944. R. C- aQ<3 ?^,jT^ais®' 
closed- and opea-moutli positions. L. C. and L. O. Normal left side in same positions lor c • y 


The patient’s lovrer javr tvas immolnlized trith a 
Barton fixation dressing, and heat tvas appKedlocallv 
to the right temporoiiLandibiilar region. He tras 
placed on a liquid diet taken in- tube. Tilth such 
tcerapj', local tenderness and pain graduallv dimin- 
ished in tvro dar-s. On the third day (June 29, 1944), 
the Barton bandage tras removed. At this time 
there vras nfild pain only vrith extreme motion of the 
mandible; slight protrusion of the lover jav to the 
left jxersisted. Improvement continued, and the 
patient vas discharged the foilovring day vith no 
symptoms and a full range of mandibtdar movement. 

X-ray examination of the right temporo- 
rnandronlar joint on July 1, 1944 (Fig. 3) shoved the 


nt space to have become nornial 
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Fig. 4. Appearance on July 13, 1944. The right temporomandibular joint is now nonnal. 



tient is uncertain. Two possibilities ap- 
pear most worthy of consideration, the 
others being more or less excluded by the 
short course of the illness. Although the 
patient gave no history of any excessive 
movement of the jaw, the possibility exists 
that he may have unconsciously moved his 
mandible into an abnormal position during 
sleep. The second possibility is that the 
hydrarthrosis was an early manifestation 
of rheumatoid arthritis and that other 
joints may become involved at a later date. 
This sequence of events has been described 
by Dingman (6). Our patient did have 


mild, vague arthralgias in the 
wrists. These symptoms ^-ere 

ful significance, however, luy and 

no physical signs of joint abnor 
a sedimentation rate was . pains 

occasions. In addition,^ (cn 

disappeared after a period o 
days and have not recurre i 
weeks during which the so 
under observation. patient is 

to reveal foci of infection. (.g note 

being followed while ambu a ° of 

any local recurrence or develop 
rheumatoid arthritis. 
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[ SUMMARY 

i 1. A case of temporomandibular hy- 
drarthrosis is reported. 

2. The importance of adequate roent- 
genographic examination of this joint is 
stressed. 

3. The literature on effusion in the 
temporomandibular joint is reviewed. 

AAF Regional Hospital 
Buckley Field 
Denver, Col. 
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Transient Successive Pulmonary 

Infiltrations (Loffler's Syndros^ 

MAX EICHWALD, M.D., and WILLIAM V. SINGLETARY, M.D. 


I N 1932 Loffler (9) described a transitory- 
pulmonary lesion associated with a high 
degree of eosinophilia, having a mild clini- 
cal coinse. Since the original publication, 
many similar cases have been reported. 
Most writers believe the condition to be 
a clinical entity and have termed the 
symptom complex Loffler's syndrome. 

CLINICAL PICTURE 

Loffler’s original cases, as well as most 
of those recorded in the literature, showed 
rather mild symptoms, such as general 
malaise, low-grade intermittent fever, and 
minor upper respiratory complaints. Al- 
lergic symptoms and even true asthma are 
not uncommon. One more severe case with 
hemoptysis has been described by Barker 
(1) . The significant laboratory findings are 
eosinophilia up to 69 per cent, as recorded 
by Smith (14), a slightly increased sedi- 
mentation rate, and a normal or slightly 
elevated leukocyte count. 

ROENTGENOLOGIC FINDINGS 

The most characteristic and consistent 
findings associated with Loffler’s syndrome 
are the transitory pulmonary densities 
found on repeated x-ray examinations of 
the chest. The first indication of the 
disease is often discovered on a routine chest 
film, but the picture is characteristic only if 
repeated examinations are made during 
the course of the disease. 

The areas of pulmonary density vary 
considerably in size and contour; they 
have no characteristic distribution and 
may be either unilateral or bilateral. The 
indmdual lesions are usually sharply 
demarcated, -with irregular hazy borders. 
The density may be either homogeneous or 
mottled. The process may extend in 
various directions to inA'^olve the greater 


portion of one or more lobes, giving the ap- 
pearance of consolidation. Similar shad- 
ows may appear in any part of thelungsacd 
such recurrences may extend over a period 
of several months. The initial lesion mav 
be mistaken for tuberculosis, pneumoak 
atypical pneumonitis, fungus infection 
etc., but the transitory character is tlif 
distinguishing feature. Complete clearanci 
has been observed by Engel (4) in twept) 
four hours. 

ETIOLOGY- AND PATHOGENESIS 

Lbffier originally thought that in m 
of his cases the pulmonary inanifestaUM 
were on an allergic basis, possibly kF' 
senting an atypical reaction to tu e 
culosis. He compared the 
erythema nodosum, where the stan is 
mirror of the systemic disease mstean 

the lung tissue.- . j 

The same symptom complex was f 
by Hoff and Hicks (7) in a case of am 
biasis, which presented pulmonary > P 
toms for more than three mon 
the diagnosis was (H) 

patient accordingly treated. , .iaans 
described the syndrome in four p 


who ate salad 
fected with ova 


which 

of Ascaris 


came from soil's- 

He 

tlsree 


the causal relationship by 
teaspoonfuls of the contannnated 
produced the same typical sy®P . 

eight days later. Slowey 

the condition to an allergic rea 
bronchi and interstitial tiss . 
lung due to Trichinella^ spira . ^ 

His case, though 
of trichimasis, revealed 100 ^ 

of deltoid muscle tissue. {2 

canus (16) and Strongylodes 
are other parasites that are known 
transient pulmonary infiltration^ 

4 {of 


. 1, « N. c. 

1 From the Departments of Radiology and Internal Medicine, "Watts Hospital, Durna , 

publication in March 1945. 
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Figs. 5 and 6. LofBer’s syndrome. On Aug. 15 (Fig. 5), the right lung was entirely clear; 
clearing, also, in the upper portion of the left lung, but some e.\tension in the left base. On Sept, o IW 
lesion in the left base had completely cleared, but there was some mottling opposite the second iniersp 
teriorly on both the left and right. 


eosinophilia. His conclusion was that the 
allergic agent was the pollen of the privet 
plant, the flowering of which coincided 
with the epidemics. 

Transitory pulmonary lesions with eosin- 
ophilia have been observ^ed in patients 
with definite asthma, as reported by 
Hansen-Pruss and Goodman (5), Soeder- 
ling (15), and Hansson (6). The following 
explanation is given in the report by Han- 
sen-Pruss and Goodman: “The allergic 
pulmonary consolidation is an expression of 

sensitization to non-specific bacteria it 

can occur in constitutionally allergic indi- 
viduals as well as in individuals who ac- 
quire the allergic response.” Smith and 
Alexander (13) also stressed the role of 
bacterial allergen as a causative factor. 

Due to the mild nature of the disease, 
postmortem examinations are infrequent, 
von Meyenburg (10) had the opportunity 
of studying four patients who died from 
accidents or their consequences. He de- 
scribed the infiltrations as being pneu- 
monic in t\'pe, with alveolar infiltration 
and infiltration of the interstitial tissue. 


A great part of the cellular element 
eosinophils. The pleura and the la f 
lobar fissures showed infianxmator) 


jlvement. v 

The foUowing case came under our 
rvation, and we felt justified in e 

T p^rnrlrnTTie. 


CASE report 

Mrs. L. L. B., 49 years old, white, ^ 

William Watkins, rvas admitted to , fc; 
on June 15, 1944, for a minor female dnoi 

family, marital, and past cent 

reWew were not contributor}' to ' 
sion. There were no tuberculous or 
Festations either in the family or m l e 1^' 

About one year prior to admission, * 
gan to experience menorrhagia a® ^5 acl 
ivhicli continued through the fo . joadffS- 
increased during the five weeks pre ^ j cc- 
sion. She was somewhat nen'ous, ^ 
:asional malaise, and once iu ^ j. actu^'- 
ipper respirator}' complaint, bu nm ^ 

The patient was well 

lourished; she looked someu ha , -csion 

iistress. The temperature ^ on 
100.2° F., pulse rate 84, respiration - > 
pressure 115/75 mm. Hg- The p }- 
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'%n revealed no serious abnormalities otlrer than the 
lelvic findings. The uterus was twice its normal 
;ize and retroverted. The left ovary was a little cn- 
(irged and tender to palpation. Inspection of the 
fervix revealed a polyp protruding from the ex- 
' emal os. There was some leukorrhea, and ex- 
-Itmination of tlie discharge showed mixed bacteria. 
f. The laborator>' findings were of no significance 
fixeept for the blood count, which was as follows; 
fl, 850, 000 red blood cells; 12.2 gin. hemoglobin; 
3,900 white cells, with a differential count of 45 per 
%ent polymorphonuclears, 21 per cent eosinophils, 
|i3 per cent lymphocytes, and 1 per cent monocytes, 
bn account of the eosinophil count the stool was 
examined, but no parasites or ova were found. 

; During the nine-day stay in the hospital the tem- 
perature fluctuated between normal and 100° F. 
Repeated blood counts showed no change in the red 
picture, but there was an increase in the white count 
ito 10,000 with a drop in the eosinophils to 6 per cent. 

On the fifth hospital day the polyp was removed, 
the uterus was curetted, and a conization of the 
cervix was performed. The pathologic examination 
failed to show any malignant change. 

A routine chest film showed an area of increased 
iensity in the lower portion of the right lung field, 
vhich was somewhat linear in contour. This was 


nterpreted as thickened pleura (Fig. 1). As the 
patient felt rather well, she was discharged on the 
tenth day after admission. 

Two weeks later the patient was readmitted to the 
iiospital. She had experienced a slight elevation of 
temperature every afternoon since her discharge, 
occasionally preceded by a mild chill. She did not 
feel well but was not incapacitated. Her appetite 
Was poor. She was somewhat nauseated and 


Vomited once. Occasionally she had muscle ac] 
in the back and legs. She had no pulmom 
symptoms. Physical examination revealed noth 
of obvious significance except for some drain: 
rom the external os of the uterus, which was thou; 
0 be due to a residual endometritis. This was 
leved to be responsible for the complaints, and s 
3 lazine was given. Re-examination of the ch 
now showed rather extensive irregular mottling 
n periphery of both limgs, more so on the rig 
n the hilar lymph nodes were enlarged (Fig. : 
nr impression was that this was an atyp; 
pneumonia but that tuberculosis or fungus infect 
drm • ^ considered. Blood cormts were repeate 
™vnriably showing a slight leukocytosis w 
up to 29 per cent. Blood smear 
faikrt't negative. Repeated stool exarainati 
tion t ° either parasites or ova. Aggluti 
and I, ^yP^oid and paratyphoid organii 
^ were negative. 

DaiiVnf ^cr second stay in the hospital 

noon n suhfebrile temperatures every' af 
Pnenn,„ epeated chest films showed that 
or to uot respond to sulfadiaj 

f^upenicilhn(Figs.3and4). 


Fig. 7. Loffler’s syndrome. Complete clearing, Oct. 

16, 1944. 

The patient was discharged seventeen days after 
admission, since she subjectively felt very well 
despite the fact that the pulmonary lesions were still 
present. During the following weeks she came back 
to tlie X-Ray Department for repeated chest ex- 
aminations, which showed a definite migratory 
character of the lesions (Figs. 5 and 6). On one of 
her visits a Trichinella extract skin test was done 
and found to be negative. The last chest film, taken 
Oct. 16, 1944, showed the lungs to be clear (Fig. 7). 
At that time, the patient told us that until a week 
previous to this she had been running a low after- 
noon temperature, up to 100° F. 

DISCUSSION 

We are dealing with a clinical picture 
which presents a mild course, shows fleet- 
ing, successive, often multiple pulmonary 
lesions, and which terminates, as a rule, 
rather soon in complete restoration to nor- 
mal. There is also present a varying degree 
of peripheral blood stream eosinophilia. 

The case presented showed all the 
typical clinical, laboratory, and roentgeno- 
logic features previously mentioned, but 
the etiologic agent was not definitely deter- 
mined. The responsible antigen was prob- 
ably of bacterial origin, possibly from the 
chronic cervicitis and endometritis. 

One must conclude that there are many 
and varied agents which might be re- 
sponsible for an allergic pulmonary re- 
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sponse. This may be set in motion by a 
systemic allergen, as in bacterial or pollen 
sensitivity, or it may be a local mani- 
festation, such as is seen in the presence of 
Ascaris lar\'ae in the lungs. 

Since the pulmonary shadows are gener- 
ally due to a secondar}’’ allergic response, 
it is permissible to compare them with the 
“id” reaction of the dermatologist. We 
venture to call the puhnonar}’^ manifesta- 
tion a “pneumonid.” 

The difficulty in establishing a definite 
diagnosis in some instances is rather ob- 
vious, as is well demonstrated by five cases 
reported by Karan and Singer (8) which 
were mistaken for tuberculosis. Unless 
the radiologist realizes the importance of 
co-operating with the clinician, he may well 
miss the diagnosis. We again wish to stress 
the importance of serial films in order to 
demonstrate the fleeting and migratorj'^ 
character of the lung lesions. Without 
this characteristic feature, a diagnosis is 
impossible. 

SUiGSIARY 

1. Loffler’s s}Tidrome is a clinical en- 
tity characterized by a mild clinical course, 
eosinophilia of high degree, and transitor 3 >- 
pulmonary lesions. 

2. Repeated x-ra^^ examinations are 
essential to the diagnosis. 

3. The imderlying condition is an 
allergic response of the sensitized tissues 
(limg) to various agents. 

4. A- case of Loffler’s sjmdrome is pre- 
sented which is thought to have been due 
to a bacterial antigen, 

5. The suggestion is made that the pul- 
monary process be termed a “pnetnnonid.” 

Note: The writers wish to acknowledge the 
assistoce of Dr. W. W. t’aughan in the preparation 
of this report. 
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Jnusual Bone Lesions in an Infant, 

Probably Osteitis Tuberculosa Multiplex Cystoides^ 

F. y. KHOO, M.D., and Y. YANG, M.D. 

Chengtu, China 


r HB FOLLOWING casc, in a Chmese in- 
fant, is reported because of peculiar 
jsions of uncertain etiology involving 
aany bones of both hands and forearms, 
t terminated in complete recovery with- 
lut special treatment except for a liberal 
iddition of oranges to the diet. 


after tlie onset of symptoms, showed some widening 
of the shaft of the proximal phalanx of the third 
finger witli a few tiny punched-out areas of rare- 
faction distally. The outline of the distal two- 
thirds of the same bone seemed slightly irregular. 
The middle phalanx of the same finger and the 
proximal phalanx of the fourth finger appeared 
slightly expanded. The x-ray diagnosis was inde- 
terminate. 


CASE REPORT 

J. Y., Chinese male, was bom at full term, the 
econd child of a family of four. He was weaned at 
he age of four months and received thereafter a diet 
imposed mainly of sterilized cow’s milk and flour 
Jaste. Orange and tomato juice were added after 
he age of three months but were not available when 
he infant was nine months old. By tlie end of 
Slovember 1939, at the age of eleven months, some 
iwelling of the left middle finger, thought to be 
Mblains, was noticed. In addition, the child was 
ikely to cry when handled, caught cold easily, was 
retful, and slept poorly. At about the same time, 
there was an attack of fever accompanied by moder- 
ite swelling of the right submaxillary region, which 
tested for two weeks. The left middle finger subse- 
quently became more swollen and tender, but with 
fio signs of infection, and a month later the right 
®ddle finger and the dorsum of the right hand also 
became swollen. The patient was then brought to 
he hospital for observation, at the age of fourteen 
tuonths. 

The infant was well developed and well nourished, 
e skin and mucous membranes were pale. The 
®th and gums were in good condition There was 
’'0 jamdice, nor were petechiae or signs of bleeding 
anywhere discoverable. The heart and lungs ap- 
peared normal. The liver was not enlarged. The 
of palpable. There was firm swelling 

fj ^ second and third fingers, right middle 
Wr, and dorsum of the right hand. There was no 
The red cell count was 3,900,000; 
cenW^ count 12,750 (polymorphonuclears 40 per 
y™P"°cytes 50 per cent, monocytes 7 per cent. 
Was m ^ cent). The blood platelet count 
neeaf c-mm. Kahn and Ring tests were 

ova stools were negative for blood and 

'Til ^ 

(Fie examination of the left hand 

- ’ 16i 1940, two and a half months 



Fig. 1. Left hand: Moderate ex- 
pansion with some cystic rarefaction 
of the proximal phalanx of the third 
finger; slight expansion of the middle 
phalanx of the third finger and of the 
proximal phalanx of the fourth finger. 

Because of probable lack of vitamin C in the diet, 
and in view of some of the clinical signs and symp- 
toms, the possibility of infantile scurvy was enter- 
tained. This suspicion was subsequently strength- 
ened by a strongly positive capillary resistance test 
and the presence of many red blood cells in the urine. 
It was then decided to increase the vitamin C intake 
through the addition to the diet of three or four 
locally grown oranges daily. General improvement 
followed almost immediately and, although not 
dramatic, was steady and progressive. The tender- 
ness soon disappeared, and the capillary resistance 
test became negative. The soft-tissue swelling and 
hone lesions of the affected parts, however, subsided 
slowly and did not resolve completely until over half 


^ , a year later. As is to be noted below, there was pro- 
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F Figs, 2 and 3. Irregular coarsely reticulated appear- 
ance of the proximal phalanx of the middle finger of the 
left hand. Note also slight erosion and scalloping of 
the distolateral portion of the same bone. The slight 
expansion of the other affected phalanges and the soft- 
tissue swelling of the third and fourth fingers remain 
about the same as before. 

Irregular periosteal thickening of the greater part of 
the left ulna and of the middle of the radius. 

gressive bone destruction during the early stages of 
x-ray observation ; but this is not an unusual finding 
in many types of bone lesions exhibiting improve- 
ment clinically. 

The second x-ray examination (Fig. 2), made on 
March 9, three weeks after the first examination, 
showed coarse trabeculae and small radiolucent 
areas, some 2 to 3 mm. in diameter, in the distal 
two-thirds of the proximal phalanx of the left third 
finger. There was slight destruction of the cortex of 
the same bone resulting in some scalloping. Moder- 
ate periosteal thickening of a somewhat uneven 
character was seen involving the greater part of the 
left ulna and the middle of the left radius (Fig. 3). 
The distal three-fourths of the right fomth and 
fifth metacarpals (Fig. 4) showed moderate en- 
largement with areas of sclerosis mingled with rare- 
faction, besides thickening of cortex and periosteum. 
An oval area, 1X2 mm., was present in the mid- 
portion of the right fifth metacarpal. The changes 
in these two bones differed from those of the proximal 
phalanx of the left third finger in that there was more 
sclerosis and no cortical erosion. The proximal 
phalanges of the right third and fourth fingers showed 
mild periosteal thickening. There was moderate 
periosteal thickening of an onion-peel type in the 


distal half of the right ulna. The distal metafil e 
of both radii and ulnae showed a band of sdetoSiti 
sharph' defined from the shaft. Except for tkee c: 
four dense transverse lines in the lower ends oi hi 
tibiae, the bones of the legs showed no sigintc-r. ’ 
change. 

The third film of the left hand (Fig. 5), taker. 
April 17, two months after the first examinaw.c 
show'ed the affected phalanges as expanded a; le- 
fore, but with slightly more calcification. Tu 
notching of the distolateral comer of the prosiii 
phalanx of the third finger was slightly deeper tk 
before. In the right hand, there was less expinsr j 
and also decreased sclerosis of the affected sect.-;' < 



Fia. 4. Right forearm and h^d. 
The fourth and fifth of 

moderate enlargement w ^ (.tjon. 
sclerosis mured Xtion in 

Note the oval Metacarpal, 

the middle of the fifth 
There is increased density o' “ 
riphery and center of f 
hamate. The distal h^ff ^ning 
shows moderate periosteal tm 
of an onion-peel characte . 


1 Their tra^*^ 

le fourth and fifth metacarpals. ^^ 0 .- 


derately coarse, J- !netacarpa' 
the middle of the fi crierosis- 


area in the micldle oi Igj-osis. 

;r defined, due to and ulns 

)steal thickening of the left ra it 

--Jrrht radius also 


steal thickening ot tae lei^ 
narked. The right A'oss of 

;d periosteal thickening, mi in 

mion-peel appearance. ^as 

metaphyses of the radii panU' 

)unced than before. The “P a 

)th sides showed dense P^^’P j,ad ®'' 


h sides showed dense per p ^ m '- 

u their centers, changes mhiciy 

ed on the previous examina i 
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’ The fourth x-ray examination was done on July IS 
(Fig. 6), five months after the first film. In the 
kjt hand, tliere was still some widening with mild 
sclerosis of the proximal phalanx of the third finger, 
but less marked than before; the defect in the disto- 
lateral portion had been filled up, thus indicating 
healing, although a rounded radiolucent area of 
about 3 imn. remained in the distal end of the bone, 
and there was still slight widening of the middle 
phalanx of the third finger and the jiroximal phalanx 
-af tlie fourth finger. In the n’g/// hand, there con- 
tinued to be slight expansion of the affected portions 
of the fourth and fifth metacarpals, with slight 
■coarsening of trabeculae and mild thickening of the 


i 

S. 



Fig. 5. More destruction and scalloping 
of the proximal phalanx of the middle finger 
of the left hand. 

-ortex; the. mild periosteal thickening of the 
proximal phalanges of the third and fourth fingers 
"'as less evident than before; and there was mild 
periosteal thickening of the lateral aspect of the 
s metacarpal. Except for slight cortical thicken- 
®g of the rnid-portions of the left radius and ulna, 
th irregularity of their endosteal outlines, 

T?® , ® appeared normal. The distal half of the 

B ma was slightly expanded, but the onion-peel 
mer^n fiad disappeared. The distal 

ulnae still showed some 
capitates and hamates, 
Th showed slightly dense peripheries, 

seven^ >f-ray examination was made on Sept. 27, 
lifl h first examination. In the 

Was a” proximal phalanx of the third finger 
fuoiith 'nr ™ examination made over two 
thicken A ^'itfi moderately and irregularly 
ftistal pnA the radiolucent area in the 

proximal slightly smaller and its 

phalanx "ot well defined; the middle 

lanxoftl? ( fiuger and the proximal pha- 

®hhougli finger were still slightly expanded, 

mr texture appeared fairly normal. 



Fig. 6. Restoration of the cortical outline of 
the proximal phalanx of the left middle finger 
(note round radiolucent area distally). Al- 
most normal appearance of the right fourth 
and fifth metacarpals. Resolution of the peri- 
osteal lesions of the involved bones of the fore- 
arms. Persistence of increased density of the 
distal ends of the radii and ulnae. 

In the right hand, the fourth and fifth metacarpals 
were still slightly expanded, but with fairly normal 
texture, and the thickening of the periosteum of the 
first metacarpal had disappeared. The shafts of the 
left radius and ulna appeared normal. There was 
only mild widening of the distal half of the right 
ulna. Mild sclerosis could still be seen in the distal 
metaphyses of the radii and ulnae. The right 
capitate and hamate continued to show slightly 
dense peripheries. 

A bilateral cervical adenitis developed in March 
1941, the following year. Soon afterward, one of 
the nodes on the right side pointed and had to be 
incised, following which the wound refused to heal. 
The patient was then taken to a neighboring prov- 
ince. There, the suppurating nodes in the right 
side of the neck were excised, and closure of the 
wound followed in the early part of 1942. A 
tuberculin test was performed in February 1942 
(von Pirquet method), but the result was incon- 
clusive. A second test performed the following 
month (Mantoux test, 0.1 mg. of 1/1000 old tuber- 
culin) was strongly positive. The child’s general 
health was satisfactor}^ all along. He was brought 
back to Chengtu in the summer of 1943. 

A check-up x-ray examination in January' 1944 
showed normal development and architecture of the 
bones of both hands and forearms, and no significant 
change in either lung. Some swelling with slight 
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tenderness developed over the dorsum of the left 
foot in February 1945. This disappeared in a 
week’s time, and x-ray examination revealed no 
significant bony changes; the lungs also appeared 
clear. 


DISCUSSION 

The interest in the above case lies in the 
diagnosis of the unusual bone lesions. 
This, unfortunately, could be only specu- 
lative, as no pathologic and biochemical 
observations were made, except for the 
development of tuberculous cervical ade- 
nopathy and a positive tuberculin test 
over a year later, which might or might 
not be related to the bone lesions. To 
recapitulate, the osseous lesions were con- 
fined for the most part to the short bones 
of the hands and showed a combination 
of the following features: widening of 
bone, sclerosis, rarefaction, tiny punched- 
out areas of destruction, cortical erosion, 
and periosteal thickening. In addition, 
there was periosteal thickening of the 
radius and ulna, in one locality of an onion- 
peel character, with some sclerosis of the 
distal metaphyses of the same bones. 
Following the addition of oranges to the 
diet, there was immediate and steady im- 
provement of the general condition. The 
bone lesions, however, at first showed 
further progression, followed some weeks 
later by healing, which was progressive 
and almost complete at the end of seven 
months. No trace of any lesion could be 
found in a check-up examination four 
years later. 

The x-ray appearances do not seem to 
fit in with any of the usual disease en- 
tities, Syphilis could be safely excluded 
because of the negative serology and re- 
covery -without the use of antisyphilitic 
treatment. Boeck’s sarcoid should show 
only multiple small cystic-like areas in the 
bones, without any cortical or periosteal 
reactive changes, and is usually associated 
■with lesions in other organs. The ordi- 
nary form of tuberculosis should be pro- 
gressive, ending in sinus formation and 
other deformities. There may, however, 
be a possible resemblance of our case to 
the so-called osteitis tuberculosa multi- 


plex cystoides first described by Jiingling 
in 1920, and subsequently by a few ofe 
investigators, including Law and Perhara 
(1) and Connolly (2), since some cases ci 
osteitis tuberculosa multiplex cystoides 
have been reported to proceed to complete 
recovery. Some other observers, as Newns 
(3), regard Boeck’s sarcoid and osteitis 
tuberculosa multiplex cystoides as syn- 
onymous. Aside from multiple cyst- 
like areas, the reported cases of ostdlis 
tuberculosa multiplex cystoides usually 
showed no other loony changes. In out 
case, other types of bone lesions dominated 
the picture, and only a somewhat cyst- 
like change occurred in two areas, hv: 
and Perham, discussing the diffeiential 
diagnosis of osteitis tuberculosa multi- 
plex cystoides, named the foUowmg cou- 
ditions: syphilis, chronic pyogenic osteo- 
myelitis, hyperparathyroidism, xanthoma 
multiple myeloma, coccidioidal granu oma, 
enchondrosis, leprosy, and metastatic can 
cer, none of which fits in with our cas 
Finally, especially in view of the lavoe 
able therapeutic response, infantile scun 
has to be considered, although we 
admit that the bone changes , 
characteristic of scurvy. The P® 
thickening does not in any way res 

that of calcified subperiosteal _ hem t 
widening of bone and sclerosis 
been described in scurvy, and P 
out areas of rarefaction are no 
the standard picture, ex^eP^J (y), 
scription of Holmes and / ^p^osch 
which seems to be the neares 
to the findings in our case. 

-Very frequently a,-,oet« 

faction several nulhmeters . .ythe 
appear in the shaft, at the jun 
cortex and epiphyseal zone. 
tioned before, the strongest re- 

of infantile scurvy 
sponse to therapy, n ,>nnsiderc<^ us 
oranges to the diet can ^ ^ q conned 
such. In regard to gctjVations 

of Szechwan oranges, the m J 
Chang and Collier (5) f those 

cate that it is as high as 
elsewhere, for example, i 
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SUMMARY 

Unusual lesions in the bones of the 
lands and forearms of a Chinese male in- 
ant are reported. The changes con- 
listed of widening of bone, sclerosis, rare- 
action, punched-out areas of destruction, 
ind periosteal thickening. Following the 
iddition of oranges to the diet, the bone 
esions gradually disappeared, leaving only 
residual changes seven months later, and 
:io trace on subsequent examination four 
'Tears afterward. The patient had tuber- 
culous cervical adenopathy the year fol- 
-owing the onset of the bone lesions. The 
rieeuliar bone changes did not fit in properly 
-.vith any disease entity, and in the absence 
■)f biochemical and pathological studies, 
no definite diagnosis could be made. The 
nearest approach seems to be osteitis 
.cuberculosa multiplex cystoides with some- 
..jyhat atypical roentgenologic changes. 


However, when the favorable therapeutic 
response is taken into account, infantile 
scurvy with atypical bone changes may be 
remotely considered. 

College of Medicine 
National Central University 
Chengtu, China 


BIBLIOGRAPHY 

1. Law, J. L., AND Perham, W. S.: Multiple Cystic 
Tuberculosis of the Bones in Children. Am. J. Dis. 
Child. 56: 831-845, October 1938. 

2. Connolly, A. E.: Osteitis Tuberculosa Multi- 
plc.Y Cystoides and Sarcoid Lesions. Brit. J. Radiol. 
11: 25-37, January 1938. 

3. Newns, G. H., and Hardwick, C.: Besnier- 
Bock’s Disease in an Infant. Arch. Dis. Child. 
14: 78-83, March 1939. 

4. Holmes, G. W., and Ruggles, H. E.; Roentgen 
Interpretation. Philadelphia, Lea & Febiger, 6th ed., 
1941. 

5. Chang, Y. T., AND Collier, H. B.: Vitamin C 
Content of Szechwan Fruits and Vegetables. Chinese 
J. Physiol. 10: 435^43, Aug. 1, 1936. 

6. Hou, H. C.: Comparative Study of Vitamin C 
Content of Several Varieties of Chinese Oranges. 
Chinese J. Physiol. 9: 223-243, Aug. 15, 1935. 





Congenital Absence of the Odontoid Processi 

Report of a Case 
MAJOR JOS. McK. IVIE, M.C., A.U.S. 


C OMPLETE absence of the odontoid 
process of the second cervical verte- 
bra is not a common congenital anomaly. 

Roberts in 1933 reported the case of a 
twenty-year-old man who entered the hos- 
pital complaining of severe sudden pain in 
the neck following exercise in the gym- 
nasium. Roentgen examination showed 
absence of the odontoid process and a 
posterior dislocation of the right anterior 
facet of the atlas on the axis. The patient 
refused operation and was treated con- 
servatively. 

In 1942 Weiler reported the case of a 
fourteen-year-old girl who entered the hos- 
pital complaining of pain and stiffness of 
the neck and inabihty to straighten the 
head, which was turned to the left. She 
had fallen while playing, striking her head 
and neck forcibly on the ground. Roent- 
gen examination revealed lateral and pos- 
terior displacement of the atlas and ab- 
sence of the odontoid. Reduction and 
fusion of the cervical vertebrae were done. 
In a footnote Weiler stated he had had one 
other case. 


REPORT OF CASE 

A white soldier, aged 23, was admitted to the hos- 
pital on March 16, 1944. He had injured his neck 
on March 10, 1944, while wrestling. He suffered 
immediate weakness of the extremities but no loss 
of sensation. After lying quietly for half an hour, 
he gradually regained strength in the extremities 
but noticed a tingling sensation in the fingers and 
toes, more severe on the left side than the right. He 
walked into the hospital complaining of a return of 
the former weakness and tingling of the fingers 
and toes. 

The patient’s past history was negative. He had 
never had any experience similar to his present one. 
Physical and neurological examinations were essen- 
tially negative. 

Roentgen examination of the cervical spine 
showed a partial dislocation of the atlas on the axis, 
anteriorly (Fig. 2) and laterally (Fig. 3). The 

* Accepted Jor publication in February 1945, 



Fig. 1. Complete ?bsence of the 
Note the sulcus on either side of the sp 
occupied by the odontoid. 

odontoid process of the second 
absent (Fig. 1). There was a small o ^ 
side of the space which the odontoid n 
cupies medial to the articulating face ' ^[1 

graphic examination failed to show any 

or new fractures. ,■ of tin 

The dislocation was reduced by trac 
head by means of Crutchfield (..jonaai 

skull. The patient was comfortable m 
symptoms of tingling of the 
w'eakness of the extremities disappe 
roentgen examinations while ° of th 
applied showed varying degrees 0 . of ih 

atlas on the axis, depending on the Jessfe 
head. After two weeks in ^ I alloffcd t 

cast was applied and the patien 1 ,; 

walk around. Three weeks later ^ 

valved and removed for nec ' ma lu 

occasion the tingling of the le a 
this soon subsided and the pa to la*'' 

trouble. On June 2, 1944, he was re « 
tary duty below the and was «• 

instructed to avoid physical exe 
signed in a fixed installation. 
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COMMENT 

This case is interesting in that there was 
evidence of spinal cord injury follouang 
trauma to the neck. There is always a 



2. Anterior dislocation of the first cervical 
Vertebra on the second. Note the smooth surface of the 
second cervical vertebra and absence of the odontoid. 


possibility of a recurrence and perhaps 
serious cord damage. If fusion of the 
cervical spine is not done, the patient 



Fig. 3. Dislocation of the first cervical vertebra to 
the right. On other examinations there was dislocation 
to the left, depending on the position of the head. 


should be carefully instructed as to the po- 
tential danger of his condition. 

Thayer General Hospital 
Nashville, Tenn. 
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Congenital Absence of the Septum Pellucidum 

Associated with Internal Hydrocephalf’ 


WILLIAM P. SAVAIN, M.D. 
Chicago, HI. 


T he pnbumobncbphalographic diag- 
nosis of congenital absence of the 
septum pellucidum is exceedingly rare. 
For that reason and because of the asso- 
ciated enlargement of the ventricular 
system, without any other apparent brain 
lesion, the present case is regarded as 
worthy of publication. 

The first report of congenital absence 
of the septum pellucidum was made by 
Tenchini (1) in 1880, in a boy of two and 
a half years who was normal mentally. 
Hochstetter (2) added three cases. In two 
of them the anomaly was observed in 
well formed brains of fetuses 118 and 168 
mm. crown-rump length, in one instance 
with internal hydrocephalus. The third 
case was observed in the dissecting room 
and was published in 1925. Hahn and 
Kuhlenbeck (3) also encountered this 
abnormality in the dissecting room, in 
1930. In 1938 Dolgopol (4) described a 
case discovered at necropsy in a woman 
aged GO, with moderate hydrocephalus. 
He believed that the case was not one of 
aplasia but of secondary disappearance of 
the septum pellucidum. 

In 1933 Forster (quoted by Sfintesco and 
Mihailesco, 7) observed absence of the 
septum pellucidum encephalographically, 
but he ignored the congenital etiology of 
the condition, believing that it was the re- 
sult of trauma to the skull. Dyke and 
Davidoff (5) are rightfully accredited with 
having made the first encephalographic 
diagnosis of congenital absence of the sep- 
tum pellucidum, in 1935. In the same 
year Berkwitz and Rigler (6) reported a 
case of tuberous sclerosis in a two-year- 
old girl, diagnosed by cerebral pneumog- 
raphy. The encephalograms in this case 
revealed a moderate general enlargement 
of the ventricles and complete absence of 


the septum pellucidum. The authors| 
not consider the hydrocephalus of suic| 
degree to cause disappearance of the i 
turn pellucidum and concluded that ■ 
represented “an accompanying conge 
anomaly of a rather unusual type." g 
In 1937 and 1938 Sfintesco and » 
hailesco (7) described, consecutively, fo 
cases of this abnormality discovere^l 
ventriculography. The last case 
to date is that of Reeves (8) who, in 

diagnosed encephalographically abs^ 
of the septum pellucidum associated Jp 
congenital amaurosis. 

CASE REPORT 

R. G., a Negro boy, aged 13 f 
hospital on Aug. 23, 1944, complaining of he. 

and vomiting. . , , rive vein 

The family history ^ , Jiigtit 

earlier the patient had fallen, sus ^ 

laceration over the frontal , . , developfii’ 
year later that the present periodic 

The headaches were of modera j 

in character, occurring about once 
sudden attack of vomiting. 7 jjjjtion of 
few minutes and were followed by a 
euphoria. loped bop 

The patient was a tall, „a,]dnonM> 

mentally alert, with Ut hiternal sW*' 

nflexes. He presented e 
mus. The timdoscoplc «*«»»»“* ,51* 

The blood pressure was 100 data, «>- 

and 80 diastolic. tests were 

eluding total protein and Kahn jiioweil 

A regular roentgenogram bone, rej 

findings of interest, except ° 
also in the postero-antenor Jgjjgi,ttoinodef“* 

Pneumoencephalograras disclosed si j ^ 


the confluence of air m 


the two lateral'^' 


1 

1945 


me vemncies nuu. cuiiipictc cluscuw me uvumux-tt- ublicatia” 

From the Department of Radiology, Provident Hospital, Chicago, 111. Accepted 


dilatation of the ventricular y tcroposl'” , 
ence of gas in the mid-hne in the 
view (Fig. 1). The P'^f anteriodf 

confluence of the lateral , j (pig. 3). 
their normal separation three ; 

lateral views (Fig. ^ demonsUate^^^ tm, 

of different densities, ,„^„,.,,ivenlrieh5' 


, Mar* 
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■'^Senesis of septum pellucidum: antero- 
showing confluence of air 
fat-row) of the lateral ventricles. 

Clmtcal Diagnosis: Migraine of undetermined 
etiology. 

Encephalographic Diagnosis: Congenital absence 

e septum pellucidum -with internal hydro- 
cephalus. 

DISCUSSION 

It is not deemed necessary to discuss the 
Symptomatology in such cases as the one 
ecor ed at any length. The want of 
imcal finings, as well as the paucity of 
ases published, makes any conjecture un- 
warrantable. Only by correlating expe- 
nces of different observers is there hope 
es abhshing definite clinical criteria. 

Qcou j under discussion there 

periodic headaches and vomiting 
not related to the absence of the septum 

a “1 ^ 

follower w “ K 

Was « r unconsciousness, and there 

retrosn nl the skull apparent on 

«tospect,ve diagnosis. The ritient has 
jTnptom-free since October 8, 1944. 




>: 






Fig, 3 Agenesis of septum pellucidum; postero- 
anterior view showing confluence of the lateral ventri- 
cles anteriorly and normal separation posteriorly. 

The hydrocephalus is evidenced by the 
rounding of the lateral ventricles at their 
upper and outer angles and the circular 
form of the third ventricle, this latter struc- 
ture being usually lenticular in shape. 
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Dilatation of the ventricular system 
has been observed by different writers in 
connection with the congenital absence of 
the septum peUucidum. It is not likely, 
however, that hydrocephalus could play a 
role in the genesis of this condition in pre- 
natal hfe, inasmuch as the abnormality 
may exist with normal ventricles. The 
contribution of hydrocephalus to complete 
secondary disappearance of the structure 
by a process of resorption or by atrophy of 
its walls hardly seems plausible. It is 
known that marked dilatation of the lateral 
ventricles may contribute to fenestration 
of the septum peUucidum in postnatal life; 
however, no cases have been recorded in 
which a defect of this structure secondary 
to hydrocephalus might be so similar as 
to confuse the diagnosis. 

The important points in making the 
diagnosis are: confluence of gas in the mid- 
line, giving a shadow equal in density to 
that of the lateral ventricles, absence of 
the thin linear shadow of the septum peUu- 
cidum which usually separates the lateral 
ventricles, and its replacement by air (Fig. 
1). The postero-anterior view (Fig. 3) 
shows the conflluence of the lateral ven- 
tricles anteriorly and their normal separa- 
tion posteriorly. The lateral encephalo- 
gram demonstrates three different shadows 
(Fig. 2) : the Ught shadow representing 
the one air-fiUed ventricle, the darker 
being that of the superimposed shadows of 
the lateral ventricles ; the darkest, comma- 
shaped in appearance, showing the con- 
fluent air in the lateral ventricles, due to 
the agenesis of the septum peUucidum. 
Since a persistent cavum septi peUucidi 
et vergae may produce the same encepha- 
lographic findings in the lateral view, 
this position alone is not diagnostic. 

Dyke, Davidoff, and Reeves observed 


in their cases a nipple-like projection frorn 
the ventral aspect of the lateral ventricles 
at the region of the dorsal surface of tie 
anterior piUar of the fornix. This inter- 
esting finding is not seen in the antero- 
posterior view in the present case. 


SUMMARY 

1 . A case of congenital absence of the 
septum peUucidum associated with internal 
hydrocephalus is reported. 

2. This case is the seventh known 
to be diagnosed encephalographically. 

3. There are no known clinical or 
neurological symptoms of this abnormality. 

4. The anteroposterior and postero- 
anterior views are diagnostic. 

Note; I wish to express my sincere thanks to 
Miss Irene Hill and l^Iiss Avis Gregersen for their 
valuable assistance. 

426 East 51st St. 

Chicago 15, 111. 
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March Fracture of the Articular Surface of the 

Tibia and Its Relation to Osteoarthropathy* 

■ LT. COL. JOSEPH LEVITIN, M.C., A.U.S. 


T he availability of x-ray examination 
to the large number of individuals in the 
!lrmed Services has brought to light many 
ninimal injuries which tend to be ignored or 
werlooked in a comparable civilian pop- 
ilation, while the rigors of training have in- 
creased the incidence of such injuries. 
There have been many reports on march 
ractures of the metatarsals observed dur- 
ng training periods and following marches. 
To the metatarsal fracture have been 
idded march fracture of tlie femoral neck 
(1), march fracture of the femur (2), of 
the tibia (3), of the fibula (4), and even 
march fracture of the pelvis (5). These 
fractures have been called, also, insuffi- 
dency fractures and fatigue fractures. 
They are not new. The march fracture of 
the metatarsal has long been known. It 
svas noted among recruits in the French 
army, where it was called pes marches. 
It was frequent, also, among the German 
troops, especially after practising the 
‘goose-step” of the old Imperial Army, 
being known as Fussgeschwulst. 

Insufficiency fractures of the tibia were 
noted in the Swedish army by Aleman (6) 
'n 1929, about 100 cases being reported 
yearly in recruits. Callus formation was 
noted about the tibia, but the fracture line 
Was never demonstrable. The condition 
Was called periostitis tibiae ab exercito. 
ylogau (7) reported a ‘‘recruits’ disease” 
in the German army, having observed 30 
c^es of indirect fractures of the shaft of 
he fibula in soldiers, attributed to muscle 
Pnll. AU these fractures occur in civilian 
1 e, but the injury is usually too trivial to 
the patient for x-ray examination. 

0 the accumulating literature on march 
ractures, the author wishes to add another 
injury. This is a Hnear fracture 
^ he articular surface of the tibial pla- 
As with march fractures elsewhere, 

•^'^cepted for publication in March 1945. 



Fig. 1. Transverse fracture of articular tibial condyle, 
indicated by arrow. 

there is no history of definite trauma. 
Pain in the knee is often first noted after 
a long hike. More than likely the soldier 
was carrying a full pack, which adds to the 
weight supported by the tibial plateau. It is 
significant that but 2 cases occurred in offi- 
cers. Usually the patient reports to the dis- 
pensary some days or weeks later, with 
pain in the knee aggravated by 
walking but with no limitation in motion. 
The usual clinical diagnosis is synovitis, 
arthritis, or derangement of the knee 
joint. Physical examination in cases of 
long standing may show some limitation 
of motion; otherwise the findings are nor- 
mal. X-ray examination demonstrates a 
linear transverse fracture line on the tibial 
plateau. There is no predilection as to 
site, although the internal condyle is more 
frequently involved than the external. 

A review of all the roentgenograms of 
knees taken at this hospital in a period of 
twenty-four months showed 64 cases of 
march fracture of this type out of a total 
1,900 knees. All knee examinations were 
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Figs. 2 and 3. Transverse fractures of articnlar tibial condyle, incbcated by bv arrtrsrf- 

Figs. 4 and 5. Old transverse fractures of articular surface of tibial condyle, inoi 
with vertical fracture through the condyle. _ _ cnnVted with 

Fig. 6. Old transverse fracture of articular margin of external tibial cormyle, ^ ^th osteeatt 

Fig. 7. Old transverse fracture of articular margin of internal tibial condyle, ass 
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lade bilaterally. In every instance the 
ite of pain coincided with the site of frac- 
ure. No fracture was found in a knee 
inassociated with pain. In 46 cases the 
racture was on the internal condyle, in 
8 on the e.\ternal, a ratio of 2.6 to 1. The 
acidence in tlie right knee was slightly 
greater than in the left. This fracture line 
las also been found associated with ver- 
ically displaced fractures of the condyle. 
)ix cases were bilateral and one had a 
racture line through both condyles. 

These fractures differ in one respect from 
)ther types of march fracture, t.e., in the 
)roduction of callus. No bony callus de- 
relops to obliterate the fracture line. The 
ongest observation period was six months, 
ivithout change in the appearance of the 
racture hne. Further evidence of lack of 
:allus formation was afforded by many 
:ases with a persistent fracture line in 
(vhich the complaint of intermittent knee 
pain antedated by many years entry into 
the army. In addition, these old cases had 
3steoarthropathic changes as evidenced by 
marginal spurs, ebumations, areas of rare- 
faction, and some fragmentation. 

These injuries do occur in civilian life 
but, as suggested above, are of such trivial 
nature that the patient is not submitted to 
x-ray examination until later, when osteo- 
arthritic changes have developed. In 
two instances civilian employees were ex- 
amined by x-ray for minor knee complaints, 
nnd the fracture line was found. Such a 
fracture is probably the underlying cause 
of many of the unilateral single- joint 

osteoarthropathies found in middle-age. 

I^ether or not osteoarthropathy invari- 
ably follows the injury is difficult to tell at 
his time. A follow-up of these cases 
years later may settle that point. 

Sutter St. 

San Francisco 2, Calif. 

Since this paper was submitted, the films were 
OTvn to Dr. Arthur L. Fisher of San Francisco, 

"hose comments follow: 

to mterpretation of this lesion may be subject 
it difference of opinion. It is possible that 
corf°^^i ^fPi'^sent a fracture, but rather a sub- 
slituf^ “^mineralization of the bone which con- 
os an early stage in the development of 



Fig. 8. Old transverse fracture of articular margin 
of internal tibial condyle associated with marked osteo- 
arthropathy. 


artlmtis, the demineralization being due perhaps 
to an inflammatory reaction in the small marrow 
spaces in this location. 

“In two of the films it appears that the process 
has penetrated the corte.x in one place (see par- 
ticularly Figure 1). In some films taken in civil 
practice similar appearances have usually been 
considered to indicate early arthritis. 

“The interesting point in the present series is 
that these lesions occurred in young, apparently 
healthy men who had made long marches, carrying 
heayj’^ packs. It is possible that the lesions existed 
before they went into training and were discovered 
only after the extra exertion called attention to the 
condition of the knee and led to x-ray examination.” 
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Fatigue Fracture of the Metatarsal 

Report of a Case^ 

MAJOR \VILLIAM E. ALLEN, Jr., M.C., A.U.S- 


T he zncidexce of march and/'or fatigue 
fracture at this Army post, where 
thousands of troops have been in tr ainin g 
over rock}* terrain for the past three years, 
has been ver}* low as compared with the 
incidence at other posts. The enlisted 
personnel were aU colored. Tilth the ex- 


quate rest periods had not been seen ; 
the present case. 

Constant foot strain, such as woA 
sustained in hikin g, marching, or star 
for long periods of time is the usnalM; 
in these cases according to Krsuse 



Fig. 1. X’ick invoH-ing dorsal aspect of the cortex of the right third nretataris! a 

raiddle third. 


ception of the case to be reported, the few Hileman (4) emphasize the 
examples seen were invariably associated nificance of fatigue, with 
with long marches through the mountains, tone and the throwing of the enti^ 


All involved the metatarsals. There was 
no instance of involvement of anv other 
bone. Fatigue fracture (1) or spontaneous 
fracture occurring in normal bone sub- 
jected to prolonged stress without ade- 

^ Accepted for publication in February IP^-S. 


of the body on the metatars^^-^ 
tures are more apt to occur 
w alkin g or standing on hard ^ 
to the repeated minor traum^^ 
dated muscle fatigue. The lacj- 
t}-pe of fracture does occur 
whose duties do not requue 
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narching or hiking, but who are subjected 
:o walking or standing for prolonged peri- 
)ds, should be considered in ever)’' case of 
aainful foot coming for treatment. 

REPORT OF A CASE 

. A colored soldier, aged 23, awoke on the morning 
of Aug. 7, 1944, and found his right foot swollen and 
slightly painful. He was one of the company cooks 
• md, although he had been working the previous day, 
-lis duties had not been unduly arduous. He had 
aeen on his feet during his entire tour but had 
•loticed no pain or disability in tlic foot. He con- 
tinued on duty for three days, at the end of which 


third (Fig. 1). This shadow, however, was only 
suggestive of a nick involving the cortex and was not 
considered sufficient basis for a diagnosis of fraeture. 
There rvas no evidence of bone disease. The 
examination was reported as negative, with the re- 
quest that the patient be returned for re-examina- 
tion in ten days if his condition did not improve. He 
received treatment in the phj'^siotherapy department 
of tlic Orthopedic Clinic as an outpatient until Aug. 
12, when he was admitted to the hospital. 

At the time of his admission to the hospital, the 
patient had had a period of military service of 
twenty-three months, the first thirteen weeks having 
been spent in basic training and the remainder as 
company cook. He had been a farmer prior to in- 



Fig. 2. Roentgenogram made three weeks after Figure 1, showing excessive calius 
along the shaft of the right third metatarsal. 


le foot had become so painful and swollen he was 
^rced to report to his regimental dispensary for 
ftatment. The patient vigorously denied any 
4s ory of trauma to the foot, on both direct and 
^ irect questioning. He also denied lifting any 
and had done no drilling or partici- 
-j.. ^ loRg marches for the past eight months. 
, { ^ 'spensary surgeon sent him to the hospital 
examination of the right foot, with a 
The'^^ magnosis of possible hypertrophic arthritis. 
’ shad revealed a faint indefinite linear 

! dorsai”^ decreased density' involving the latero- 
aspect of the third metatarsal in the middle 


duction and had never experienced any' pain or dis- 
ability in either foot. He denied the use of tobacco, 
alcohol, or drugs, but admitted the usual diseases of 
childhood and “rheumatism” in the right leg in 
1930. The venereal disease history was negative. 

The patient’s height was 5 ft. 8 in., his w'eight 190 
lb. The findings on physical examination were nega- 
tive except for the right foot, which was slightly 
edematous, especially on the dorsum, and mildly 
painful in the mid-metatarsal region, both to palpa- 
tion and upon walking. Laboratory findings were 
as follows: ery'throcy'te count 4,500,000; leukocyte 
count 9,500 (poly'morphonuclear cells 54 per cent; 
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lymphocytes 46 per cent) ; sedimentation rate nor- 
mal; urinalysis negative; Kahn reaction negative; 
blood pressure 130/85. 

The patient continued to receive physiotherapy 
until Sept. 5, 1944, when, since his condition showed 
little or no improvement, he was returned to the 
x-ray department for re-examination. X-ray ex- 
amination of the foot at this time revealed a large 
amount of callus surrounding the shaft of the third 
metatarsal in the middle third, at the site of the 
previously seen nick (Fig. 2). A verj' faint fracture 
line was now demonstrable. A light plaster cast 
was applied and recoveiy was uneventful. 

SIBIMARY 

1. A case of fatigue fracture of the 
metatarsal, apparently the result of pro- 
longed standing and walking on a hard 
surface, is reported. 


2. The fact that fatigue and/or march 
fractures are not always associated vath 
prolonged marching or hiking is empb 
sized. 

3036 Vine Grove Ave. 

St. Louis, Mo. 


REFERENCES 

1. Editorial: “Fatigue” Fracture or "March" Fr,:-- 
ture. Radiology 42: 397-398, April 1914. 

2. Hullinger, C. W., axd T-sxer, W. L: Mrs 
Fracture: Report of 313 Cases. Bull. U. S. Arcy-'- 
Dept., No. 80; 72-80, September 1944. 

3. Krause, G. R.; March Fracture. Eacvg 

38: 473-476, April 1942. . „ • 

4. Tyxer, F. H., AND Hilema-v, W. T.: 
Fracture: An Analysis of 166 Cases. Am. J. Eoe.- 
genol. 165-172, August 1944. 






er 


°ith 


, ^ port On Or 7 


Sija; 

j 






ari, 


'^^a. 




•^f.D 




'°^as ;,' 

“5^ «w' “■ 


.,^0^ i-e- 
^;ed f^’ 9«c/ 

<4a( ^«7;,!"-C 


’3s. 6: 

»of “''*>« fro? ""d 


'^ « fft.""®'® an'tf ”'’>'■« 


«rc7r 


ce// 


5-Ae‘;,.?;»"aorz"«fe/„;- ^«p 


Sf/es 


>( 

ae 


ft'aoC'' CS 6?A'2!^e?^ort3-“ ^e 

sgaa^jj.; cajicers ^nd 

^ers. rfWarv. ’’Of ^ as 

f-i.S‘€vS''issX? 


'S' 


^sed ,• 

?eiy by:^^-^Petcenl^'^’205^f 

Qnri ^ Per ’^ecros-'*^‘”f- 37, jn 

3fte,>e insTj^^tery^ on numb,, afo/’ ^oo 

t>ion 

stills . conjl^'-^^oks , 

^Jca o.-ap 




“afed 


i^unk 

fiA-fr^^^S 





0/ 

Sk^n^f’-tip 
^on'er 
■^ars 


foa/y 5 
P'^asiti 


t'lop. 


-ip, 


'"9aaf, 


oeat. 


e. 

•?ea 


sUrr.Z'^^^ted 

^^oln^^pun, 

’°a. T^^^^sion 

CJSJO^ a r?,„5 ^ara 


tneat^^'. §9. 5 

^ie .Z'“3re^„;”-cs 



'°na/. 


■^aijds 
3370 o 
^’ssueh 

foo rflgj ' 9i2r7 


.bo, 




C !?■ -f 


Pof 


^suaj 

noy 


to 


^at p evn^'^ -^^ss * 

^oci^^y'^er Q 


'':ereb=®?rafo 




a„c7 


ibej- 

^oth 
Pd 
for 

"'^Ply 


eg tie 


III 


‘t 



280 


Henry J. Ullmann 


Majci IS!'. 


Table II ; Lesions Treated and Traced, by Years 


2 years + 443 

3 years + 342 

4 years + 260 

5 years + 201 

8 years + 93 

10 years + CG 

12 years -h 40 

14 years + 18 

16 years + 8 

17 years + 2 

18 years 2 


as epitheliomas (or skin cancer, basal- or 
squamous-ceU not determined) instead of 
classified as basal-cell and squamous-cell 
solely on the clinical evidence. So far as 
the use of radiation is concerned, such 
classification makes very little difference, 
as the dosage and result of treatment 
should be the same. I heartily agree with 
MacKee and Cipollaro that "it is im- 
possible to distinguish with certainty be- 
tween basal-cell and baso-squamous-cell 
growths, and not infrequently both of these 
types are mistaken for the less malignant 
grades of squamous-ceU epithehomas” (Cu- 
taneous Cancer and Pre-Cancer, published 
by American Journal of Cancer, 1937). 

Lesions so advanced as to be suitable 
only for palliative treatment are not in- 
cluded in this series, although one patient 
was carried for six years, eventually to die 
from a brain abscess following extension 
into the cranial cavity. Patients with re- 
currences were all retreated and remained 
well as long as followed: 12 less than one 
year, 1 for one year, 5 for two years, 1 for 
three and a half years, 1 for four years, 1 for 
five years, 1 for six years, 1 for nine years, 
1 for eleven years, 1 for fifteen years, these 
periods aU dating from the last treatment, 
i.e., the treatment for recurrence. We have 
thus a total of 25 recurrences all retreated, 
12 followed two years or more and 6 four 
years or more. One patient, followed for 
four years, was killed in an accident, and 
there was no recurrence up to that time. 
Two had had repeated treatments else- 
where. One of these was treated four and 
again three years earher, with a third re- 
currence seven months after my first treat- 
ment. There was no further recurrence in 
six years. The other had a squamous-cell 


lesion of the skin of the lower lip. Ithd 
been treated by x-ray in 1904 and again 
after eighteen months ; by excision in 1913, 
and by plaster in 1917. A recurrence, in 
1918, grew very little until 1926, when I 
first saw the patient. He had had anti- 
syphilitic treatment from 1913 to 1922. 
I treated him with radium for repeated 
recurrences to 1932, when the last treat- 
ment was given. There had been no fur- 
ther recurrence when he was last seen in 
November 1943, after eleven years, .1 
submental node was treated with x-rays in 
1930 and 1932 and disappeared. Sofar,al! 
recurrences that have been followed two 
years or more have remained cured. As 
this report covers only the 443 lesions 
treated by radiation and followed two 
years or more, only 12 of these 25 recurrent 
tumors are included. Of the series, 3 - 
have been followed three years or more, 
260 four years, and 201 five to eighteen 
years. These include the retreated recur 
rences. Sixty-six patients have been o 
lowed more than ten years, 8 more tlia 
sixteen years. All of those ^1 

remained well. This also applies 
few treated by surgery. No atte p 
made to estimate the possible . 
the S8 lesions followed for one year 


Every effort is being made to trace a m . 
•se as possible and it is hopf j 
complete report may be made 


more 

future. 


* 

Late radiation necrosis 
instances. 3.6 per « U 

two years or more. This . i„ter- 

in each instance, without surgical 

vention. 


SUMMARY 


1 , 


Between June 1, 1921, "seen, oi 

;47 cancers of the stan ' and 

ich 1,269 were treated by ra 
by surgery. Of those trea 
n, 443 were traced from t^^ J of 

rr's. There 

ich were retreated. 0 re 

Ions traced for two years 

d cured. Biopsy was d j.j,, 

and the results indicate u 
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isually impossible to differentiate clinically 
)etween basal-cell, squamous-cell, and 
ither forms of skin cancer, and that the 
ype of cell makes little, if any, difference 
a the results of treatment. 

CONCLUSIONS 

In reporting results of the treatment of 
lon-raelanotic cancer of the skin, all such 
esions should be designated as epitheli- 
)mas (or cancers, type not detennined) 
mless biopsy has been done. 

; These cancers, even though moderately 
idvanced, are highly curable by adequate 
rradiation or adequate surgery. 

.520 Chapala 
janta Barbara, Calif. 

DISCUSSION 

RoUin H. Stevens, M.B. (Detroit, Mich.): 
have little to add to Dr. Uilmann's paper. His 
statistics are encouraging to both physician and 
■satient. Perhaps we ought to devote a little more 
ittention to details in getting up these statistical 
papers-— as to dosage and some of the conditions 
■Jiat vary from patient to patient — but it is cer- 
'■'ainly helpful to have the results of one’s work con- 
armed. 

* 

hr, Ullmann (closing) : I purposely did not dis- 
^ss dosage because, in a strictly statistical report 
:3Uch as this, I felt it was imnecessary. There is 
attle or no difference in the almost universally 
accepted methods, of which one of the earliest ex- 
ponents was Dr. James M. Martin, of Dallas, Texas, 
i ne point, however, I wish to bring out. My ma- 
S me is calibrated with a Victoreen thimble chamber 
at the same distance from the end of the metal 
ctoe as is the skin when the treatment is given. 

• secondary radiation from the cone, so that, 
til registered in air, the total dose is 

' Ta^ x-ray tube plus the secondary 

'm down from the cone. Therefore, the 

cone, when it approaches the 
mn, IS greater than the output measured strictly 


in air without a cone. The lesion itself is shielded 
by lead foil to the distance desired for that partic- 
ular lesion. 

For ordinary circular or oval lesions up to 1 cm. 
in diameter, or slightly larger, the dose is about 

5.000 r. I say "about,” because sometimes it is 
4,995 or so, depending on the calibration at that 
time. The dose is given in two or three sittings. If 
three are used, treatment is given every other day. 
If only two are used, an interval of a week or six 
days is allowed. If the lesion is of the order of 2.5 
or 3 cm. in diameter, the dose is reduced to around 

4.000 or 4,500 r, as clinical judgment may dictate. 
These doses are measured in air plus the secondary 
radiation from the cone, i.e., no allowance is made 
for back-scatter from the skin, 

■\tTien I spoke of radiation break-down — and 
please do not misunderstand anything I shall say as 
bearing any relation to the remarkable results ob- 
tained w'ith radon ointment — I referred to that 
which occurs roughly two years after treatment, 
unless, in the case of the larger lesions, there has been 
trauma, either solar or an actual bruise, when the 
reaction may occur earlier. Those cases that I had 
all healed in from two to three months, with appli- 
cation of Aloe vera jelly (40 per cent in a neat’s-foot 
oil base) as a dressing. I have seen these late reac- 
tions following treatment of a lip cancer; I have 
seen them on the nose, including my own, on the 
crown of the head, and on the forehead. Usually 
they break down and look like recurrences to the 
patients, but I reassure them by telling them that 
the lesions always heal, and so far they have done so, 
usually with less scar than the original one. 

I had an opportunity to see a case in which I be- 
lieve radon ointment would have worked very well. 
Following definite overdosage, a large area over the 
wrist had broken down, so that the tendons of the 
thumb were exposed. The patient was a Portu- 
guese of somewhat phlegmatic temperament, who 
preferred to bear the pain rather than submit to 
smgery. Aloe vera ointment was used and after a 
year the lesion was closing in well. The last time 
I saw the patient it was about 80 per cent healed. 
If he comes in again or I see any similar case, I shall 
certainly use radon ointment, but I do not think it 
would be necessary for the low percentage of small- 
area breakdowns which I have been discussing. 
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1 


i 


In your father’s time mankind was 
faced with a crisis. In his father’s time 
there were grave doubts about the future 
of what was beginning to be called western 
civilization. Before him each generation 
was faced with seemingly insuperable 
problems which threatened to put an end 
to human progress. Let me quote a recent 
commentator: 

‘ ‘It is a gloomy moment in llistor}^ N ot for many 
years — not in the lifetime of most men who read 
this — ^has there been so much grave and deep ap- 
prehension ; never has the future seemed so incalcu- 
lable as at this time. 

“In our own country' there is universal commerdal 
prostration and panic, and thousands of our poorest 
fellow-citizens are tmned out against the approach- 
ing winter without employment, and without the 
prospect of it. 

“In France the political caldron seethes and bub- 
bles with uncertainty ; Russia hangs, as usual, like a 
cloud, dark and silent, upon the horizon of Europe; 
while all the energies, resources and influences of 
the British Empire are sorely tried, and are yet to 
be tried more sorely, in coping with the vast and 
deadly disturbed relations in China. 

“It is a solemn moment, and no man can feel an 
indifference — which happily, no man pretends to 
feel — in the issue of events. 


JS57, issue of Harper's Weekly. I quote i‘ 
to prove that all the woeful pessimists wb 
warn of an approaching debacle in otirdv- 
ilization, who predict political nihte. 
economic anarchy, and the end of medi® 
freedom are being singularly ucori^d. 

What we must get into our miodsistbt 
we live in a social environment that chau’e 
from day to day. t^Tiat was true yesterdar 
is no longer true today, neither in sciffict, 
politics, nor social economics. Philosoplij, 
embracing the laws of human intercoms, 
is not a science but merely a point o UO' 
at a given place, at a given time, an m e 
given circumstances. Biiless werem 
ber tbiS; we will be like the veteran 
scribed by Dorothy Parker, who says, 


' 'Inertia rides and riddles me, 

The which is called pbflosopm'. 


With tHs somewhat 
wish to take brief advantage o ■ 

;ge which is annually 
ent to present, in my gt tif 

point of view which I 

in this nlace, under 


“Of our own troubles {in the U, S. A.) no man 
can see the end. They are, fortimately, as yet 
mainly commercial ; and if we are only to lose money, 
and by painful poverty to be taught wisdom — 
the wisdom of honor, of faith, of sympathy and of 
charity — no man need seriously to despair. 

“And yet the very haste to be rich, which is the 
occasion of this widespread calamitj-, has also 
tended to destroy the moral forces with which we are 
to resist and subdue the calamity.'’ 


circumstances. 

We who have dedicated ou jQpted 

„f«dio)owhave.h»b,a<IP^,^ 


science 


lavc . , sj;. 

a philosophy. It involves 
principles and ethical odid 

us in our daily pursuits. _4erpeoP‘^’ 

doctors, and indeed 
we are engaged in earning 
by reason of foilorin?''' 


These w'ords, I said, were those of a re- 
cent commentator. The word recent, how- 
ever, is a relative term, as incidentally are 
almost all other words we use when putting 
thought into language. The fact is that 
this doleful item is taken from the Oct. 10, 


by reason of the lace laa r.jjoffing’'* 
in a common field that 


m a common nmu 

common a professional yecerts^'^ 

ploys the scientific 



ud bind us together m ^ 

It must have occurred 

ni Kov.w*'-' 


* Delivered at the Annual Meeting of the Radiological 
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it one time or anotlier, as it has to me, that 
Jhe future of our profession is clouded in 
i mist of imponderable unknowns. A man 
:;annot give his life to a science without 
laving some tlioughts about its future, 
rhe history of its past kindles in us an 
mormons admiration for tliose illustrious 
pioneers who brought tlie science we fol- 
low to the point at whicli we took over. 
What of those who follow us? We took 
tlie torch from Caldwell, Carman, Hickey, 
Pancoast, and others. Soon, we shall pass it 
on to others. How will it burn then’ Will 
they carry it forward again? Have we 
added to its brilliance, and will it burn 
■more brightly in the hands of those we train 
today? 

For myself, I entertain no doubt that 
ithe magnificent progress of this young 
.science ivill continue in the future. Think 
'What has been accomplished within the 
lifetime of our contemporaries! Compare 
•the present status of neurologic roentgen- 
ology with that we knew and practised in 
1910. Contrast our concept of today with 
that of all scientific medicine in the diagno- 
sis of pulmonary disease. Compare the 
urging of proponents of the stethoscope of 
1920 in the diagnosis of pulmonary tuber- 
culosis with the recommendation of the 
Com^ttee on Tuberculosis, Division of 
Medical Sciences, of the National Research 
Council, whose findings qualified the roent- 
gen examination of the chests of all regis- 
trants under Selective Service. What of 
he curability of carcinoma of the cervix? 

ithin your memory is not the attitude 
0 our clinical friends toward roentgenology 
photography” in striking contrast 
uith their requests for roentgenographic 
examination and their attitude of cordial 
co-operation? 

Is there any reason to believe that 
progress will be any less spectacular in 
e next thirty years than during the 
1910? I do not think so. I 
earnest young 
'vomen that you and I are train- 
stanw They will not all become out- 
^^uders in medicine. But some of 
"Um, and most of them will occupy a 


useful position in the medical matrix that 
will continue to reflect credit upon our 
specialty. 

We radiologists indulge in a justifiable 
pride, for our role in the diagnosis and cure 
of disease becomes more indispensable 
each year as the whole science of medicine 
improves and refines its technics. It is per- 
fectly obvious to me that our service will 
become increasingly essential in the years 
ahead. It has frequently been said that 
modern medicine, under the influence of 
specialization is no longer a one-man, 
family-doctor affair. It is a matter of 
teamwork, involving several experts in 
most cases of serious illness. The radiolo- 
gist is beginning to be recognized as one of 
the key men on the team. In football met- 
aphor, he often functions as the quarter- 
back, whose analysis of the situation de- 
termines the strategy and course of action 
of all other members of the team. This, of 
course, is the goal toward which we should 
strive. Our contribution to advancement 
in the control of disease will be greatest in 
those hospitals and communities where the 
radiologist becomes, by common consent 
and by virtue of his skill, the quarterback 
on the medical team. 

If tonight we possessed a magic key 
with which we could unlock some of the 
secrets that now elude us, there would be 
scores of divergent suggestions as to which 
of the many doors stiU closed to us we 
should open. 

Progress will continue if we are dissatis- 
fied, and surely we appreciate that there is 
much to be done. Fluoroscopy, in the 
light of Dr. Chamberlain’s Carman Lec- 
ture of a few years back, stimulates our 
imagination and renders us impatient with 
our present equipment. The great white 
plague, whose incidence we have watched 
decline, challenges us to a rational last of- 
fensive that can see its eradication. Can- 
cer — ^its diagnosis and treatment — ^requires 
our greater attention. We have more to 
contribute than any specialty. Isotope 
therapy, the harnessing of atomic energy 
and other new possibilities opened in the 
field of nuclear physics, so ably presented 
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b}" Doctor Stone in his most challenging 
address, merit our earnest consideration. 

Someday these doors will be opened to 
us by the total efforts of those among our 
colleagues who keep up the search, or by 
those in succeeding generations who follow 
the precepts of the modest man whose 
profound discover)^ we are this week com- 
memorating. The man who gave birth to 
our specialt}" was questioned by a reporter 
after the first announcement of his dis- 
cover}^. What, asked the reporter of 
Rontgen, did he think when he obser\’-ed 
the peculiar action of the fluorescent 
screen which lay near his Crookes tube. 
"I didn’t think ... I investigated,” was the 
reply. 

Thus, the foimder of om science gave us 
the pattern for the continued progress of 
our specialt 3 L As we go about our daily 
tasks, let us maintain the attitude of men 
of science. Let us obsen’e; then let us 
investigate. In this way those things 
which are now concealed from us \vill be 
revealed, and the role of medical roentgen- 
olog}^ wiU be expanded as rapidly as its 
contributions are increased. 

If the future scientific progress of our 
specialt}* is assured, what about the eco- 
nomic problems with which we are con- 
fronted? Ivlost thoughtful radiologists are 
understandably concerned with the eco- 
nomic and sociological questions which 
arise in connection with the deliver}' of 
our service to the consumer, the patient. 
WTiat of the relationships between radiol- 
ogists and hospitals, public welfare agen- 
cies, clinics, and insurance plans? I am 
optimistic on this score, also. No living 
person knows what the next himdred years 
uill bring in the simple matter of man liv- 
ing with man. Evolution will take place 
in economics and political concepts as cer- 
tainly as there wiU be evolution in scien- 
tific knowledge. The most we can do is to 
keep constantl}- rdgilant, aware of develop- 
ments, and informed of trends. Through 
effective organization we can exert our in- 
fluence in shaping the course of events. 
This, fortunately, we in radiology are 


doing. We can be proud of having acqiiire: 
a reputation within the citadel of medirk: 
for being alert and aggressive, in seeking j 
proper course through the cnirest c; 
change that are so swift and tuibukt 
today. 

Through our labors, and the labors c; 
our coUeagues in research laboratories, re 
are maintaining a ser\'ice which sodeg 
needs and wants. While some of our bio4- 
ers have carried the ser\ice of radiol'Dy' 


behind our victorious flag to aid in aduer- 
ing the magnificent rictory our nation !ir 
won against the foes of western humaisU 
rianism, those of us on the home front have 
carried a hea%y burden. But the job la 
been done; soon our friends who helfsc 
win the war wiU lay aside thdr uniforns; 
we who met the enormous demands o!a- 
vUian needs wUl find our burden lights ^ 
The number of radiologists mb k 
greatly increased in the next ten 
This wiU be good not only for tte 
of the people, but for our ' 

The greatest weakness of radiolog}- to<i-= . 
I beheve, lies in the fact that there are 
few of us. Too many commumties b ' 
been denied the benefits of goo so 
radiolog}’-. The ratio of oj, 

other practitioners should be 
1 in SO, as it is today, to 1 m 40. B - 
means possible, we 
ble young graduates to selec A - 
a specialty and should improve fadhtie- 

their training. and deed, 

It is our obHgation, by precep 
to demonstrate the valuable 
role of radiolog}^ in modern m ^ 
This has been a fanuBf ^ed 



in this Society. \Ve 
I beheve, that the 


, i beueve, ma. uu. ^‘W_arev 
gyr will be advanced onl} d 
ividuaUy and collective!} _ jjjojogist 
trt toward lifting the ^ 
owest cahber to the le'v e o o: 

- profession. The . jjjaintaio- 

dog}' has estabhshed an 


iolog}' has estaoubuc^ “g- 
.tanSrds for the profession^ 
aet by aU those who seek adnu 


to 
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le ranks of qualified radiologists. We It is our duty to demand that every prac- 
ive, through our elected representatives titioner of radiology maintain the quality 
that Board, influenced tlie continuation of clinical excellence that is to be found in 
‘f the high standards demanded of those tlie ofiices and hospitals of our leading men. 
■:;rtified. We can, by attitude and exam- In preparing our scientific meetings and 
.e, stimulate the incompletely qualified to in conducting the affairs of our Society, we 
rreater personal improvement. We can should never lose sight of this principle, 
ontribute, by each becoming thoroughly By cormnon agreement and frequent reiter- 
-.onversant with the stated requirements ation, we should exert a moral, and ethical 
■ the Board and by a helpful attitude compulsion upon every radiologist to give 
oward the asjpirant, to the maintenance to his patient the finest skill, judgment, 
; f high standards. It is our duty to see and clinical ability that is possible in the 
..aat new knowledge in roentgenology is light of our present knowledge. Any radi- 
-Isseminated throughout tlie profession, ologist who falls short of this goal does 
; ..Tomptly and widely, so that patients injury to the entire profession. He should 
. -1 every community and in every hospital be helped to attain the level that we have 
../ill receive the very best quality of radio- set for ourselves. If he is unwilling to 
ogical service. make the necessary effort, he should be de- 

, . There is, however, a greater obligation, nied the respect and esteem of the members 
...nd this, I believe, poses a challenge for of our profession. 

/ he Radiological Society of North America. Lewis G. Allen, M.D. 


ANNOUNCEMENTS AND BOOK REVIEWS 


SECOND INTER-AMERICAN CONGRESS OF 
RADIOLOGY 

The program for the Second Inter- American Con- 
gress of Radiolog;^’', to be held in Habana, Cuba, 
Nov. 17-22, 1946, is now in course of preparation. 
This IS not yet entirely filled, and members of the 
Radiological Society of North America who plan to 
attend and wish to present papers are urged to com- 
municate immediate^ with Dr. James T. Case, 
Chairman of the General Committee for the United 
States, 20 No. Wacker Drive, Chicago 6, 111. Be- 
cause of the long distances involved and the time 
consmned in transmission by mails, promptness in 
this matter is of the utmost importance. 

AMERICAN ROENTGEN RAY SOCIETY 

The recently elected officers of the American 
Roentgen Ray Society are: Dr. Ross Golden, 
New York City, President; Dr. Ra 3 mond C. 
Beeler, Indianapolis, President-Elect; Dr. Francis 
F. Borzell, Philadelphia, First Vice-President; 
Dr. Ellis R. Bader, Cincinnati, Second Vice-Presi- 
dent; Dr. H. Dabnej' Kerr, Iowa Cit\’, Iowa, 
Secretar}*; Dr. J. Bennett Edwards, Leonia, N. J., 
Treasurer. 

NORTH CAROLINA RADIOLOGICAL 
SOCIETY 

The North Carolina Radiological Societj' will 
hold its next annual meeting on May 1, at the 
Carolina Hotel, Pinehurst, N. C. The business 
session at 9:30 a.m. will be followed br^ a Film 
Reading Session, “Stump the Experts,” under the 
direction of Dr. Fred Jenner Hodges, of the Uni- 
versitj’ of Michigan. The Experts will be Dr. 
Robert J. Reeves of Duke University, Durham, and 
Dr. James P. Rousseau of the Bowman-Grar- Medi- 
cal School, Winston-Salem. Case presentations 
will be given by Dr. Allan Tuggle, Dr. O. D. Baxter, 
and Dr. J. E. Hemphill, of Charlotte, N. C., Dr. 
Graham Barefoot, Wilmington, N. C., Dr. G. W. 
Murphy, Asheville, N. C., Dr. B. E. Rhudy, 
Greensboro, N. C., Dr. C. L. Gray, High Point, 
N. C., Dr. L. W. Oehlbeck, hlorganton, N. C., and 
Dr. W. W. Vaughan, Durham, N. C. 

At 3:00 P.M. Dr. Hodges will speak on “It Pays 
to Catalogue X-Ra\' Experiences.” 


PENNSYLVANIA R.ADIOLOGICAL 
SOCIETY 

The next Annual hleeting of the Pennsjdvania 
Radiological Societ}' will be held on Max- 17 and IS 
at the Berkshire Hotel, Reading, Penna. 


GREETINGS FROM THE SOVIET UNIOX 

There have been received through the Ameiirr- 
Soviet Science Society cabled greetings horn fe 
radiologists of the Soviet Union on the occasraci 
the fiftieth anniversarj- of the discover}' oi fe 
roentgen ray and the completion of fifty years c: 
American roentgenology-. “All Soviet roentgecvb 
gists and radiologists,” the message reads, "mmte- 
ing many thousands, warmly greet their ovmeu 
colleagues in the United States. Soviet bio'.ey 
highly- appredates the great contribution made t: 
the treasurymf world roentgenology by our .Amelia: 
colleagues during the past half century. Souj. 
roentgenologists and radiologists have always cte; 
followed the notable achievements and props u 
their American coworkers in this field. We sincere; 
wish our American friends every success m t ec 
further work.” 


DAVID ANDERSON-BERRV PRIZE 

At the request of the Royal Sodety- of Edinb#t 
the following announcement is brought to ft 
tion of members of the Radiological Socie } r 

“A David Anderson-Berry- Silver-gd r ■ 
gether with a sum of S 

£100, will be awmded in 1947 by 
of Edinburgh to the person, P 


of Edinburgh to the person, 
the Coundl, ha. repntlyr produ^ 


on 


the therapeutical effect of X-rays o 


eases. 


ivited. 'ft? 


“Applications for this pnze 


may be based on both pubhshe -^ofide 


may oe naseu on uoi-n — -- . ^ 

work and should be accompanied by cop 

Secretary. Royal Sodety of Edrnbmgh.^--,. 
Street, Edinburgh 2, by December 1, 


Books Received 


Books received are acknowled^d ^ 


lading, and such notice may , 
cognition of the courtesy of the ® ^ j-d 
U be published in the interest of our 

space permits. . . FU 

UROGRAPHIE If'TRAV-EI^'-'EUSE. > pjrcJ, 

.lum Pierre Truchot. A ipU, b; 

with 242 roentgenograins. 

hlasson et Cie, Paris. Pnce 320 ft. 

OENTGEN- Diagnosis of ' 

xNiRSxiKAE Tract, By J oi^ 


ntestecal 

ri.D., CHnii.<u --- 
School of Medidne, Universr y 


CTESTECAL IRACT. 
r.D., Clinical Professor ofjt^ 
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Radiologist, Hermann Hcssenbritch Memorial 
== Department of Radiology, The Lankenau Hos- 
pital; Radiologist, Children’s Hospital of the 
-.Mary J. Drcxel Home; Roentgenologist, White 
. Haven Sanatorium; Consulting Roentgenologist, 
Frederick Douglass Memorial Hospital; Con- 
• suiting Roentgenologist, Rlercy Hospital. A 
- volume of 271 pages, rvith 193 illustrations. 

. Published by Charles C Thomas, Springfield, 111., 
1946. Price S5.50. 

Book Reviews 

, Te-xtbook of Surgery. By John Homans, 
M.D., Clinical Professor of Surgery, Emeritus, 
Harvard Medical School. Compiled from Lec- 
■. tures and Other Writings of Members of The 
Surgical Department. With a Special Biblio- 
graphical Inde.\' and with illustrations b}' Willard 
C. Shepard and others. A volume of 127S pages, 
with 530 figures. Published by • Charles C 
Thomas, Springfield, 111. Sixth Edition, 1945. 
Price S8.00. 

Homans’ Textbook of Surgery’’, first appearing in 
1931, has long been known and highly regarded by 
••'the general medical profession. A sixth edition of 
'this popular one-volume Surgery now appears, in- 
corporating, according to the publisher’s statement, 
•'■ some 188 pages of new and revised material. To 
accomplish this without any increase in the bulk of 
, ■ the volume and with no change in the pagination, is 
: ■' in itself an achievement, made possible only by 
• ■ Strict adherence to the rule that “for everything 
uesh that comes in, something stale must go out,’’ 
Perhaps no better assurance than this of the time- 
Imess of the work could be offered. 

no question that this book will continue 
0 he a favorite among teachers and students of 
swgery and in the working library of the busy 
P ysician. The subject matter is clearly and logi- 
ca ly presented, and in such a manner that it is of 
in erest not alone to the surgeon but to all who are 
cnpged in the practice of medicine. Particular 
, cntion is paid to pathology and diagnostic fea- 
ev somewhat less emphasis than might be 

The text is illustrated 
■ of ^ sketches which show evidence 

'i '^^^^soianship. There are a comprehen- 

, c lohography and an extensive index. 


Clinical Roentgenology of the Heart. An- 
nals OF Roentgenology, Vol. XVIII. By 
John B. SemvEUEL, M.D., Associate Attending 
Physician, Medical Division, Adjunct Attending 
Physician, Department of Roentgenology, Monte- 
fiore Hospital, New York; Attending Electro- 
cardiographer and Associate Visiting Physician in 
Medicine, Gouverneur Hospital, New York; 
Lieutenant Commander, M.C. (V)S., U.S.N.R. 
A volume of 380 pages, with 749 illustrations in 
2.32 figures. Published by Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, 
New York, 1 946. Price .$12.00. 

Schwedel’s Clinical Roentgenology of the Heart, 
the latest volume of the Annals of Roentgenology, 
is a worthy addition to this lengthening series in- 
augurated by the late Paul B. Hoeber a quarter of a 
century ago. In this new volume the author com- 
bines clinical observations with roentgen findings to 
present a clear picture of the normal and pathologic 
states of the cardiovascular system. 

The opening chapter deals with Methods of Ex- 
amination and emphasizes the value of fluoroscopy, 
which has the great advantages of convenience and 
economy, is sufficiently accurate to permit diagnosis 
of cardiac enlargement as early as, or earlier than, 
other methods, and, in addition, allows examination 
of the pulsation of the cardiac contours and an analy- 
sis of their amplitude, direction, and timing. This 
stress upon the advantages of fluoroscopic study 
recurs throughout the book. 

Following the introductory chapter, the author 
takes up successively Cardiac Measurements, Nor- 
mal Cardiac Contours, and Normal Variations in 
the Heart. Subsequent chapters are devoted to 
each of the chambers of the heart, to general cardiac 
enlargement, the aorta, the venae cavae and brachio- 
cephalic vessels, the lungs in heart disease, the peri- 
cardium, congenital heart disease, cardiac displace- 
ment and cardiac and extracardiac calcifications. 
To each chapter is appended an excellent bibliog- 
raphy. 

Mechanically the book is well made. It is 
printed on good paper and attractively bound. The 
illustrations are clearly reproduced and many of the 
roentgenograms are accompanied by pen-and-ink 
diagrams which add to their value. 

This volume is recommended as a readable and 
authoritative work, a storehouse of knowledge for 
both clinician and roentgenologist. 


RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note . — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D., 607 Medical Arts Bldg., Syracuse2, N. Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


ABKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALITOHNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Acting Secretary, Frederick 
H. Rodenbaugh, M.D., 490 Post St., San Francisco. 
Meets annually with California Medical Association. 
San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S. Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Joseph 
Levitin, M.D., 516 Sutter St., San Francisco 2. 
Meets monthly on the third Thursday at 7:45 p.m., 
first six months of the year in Lane Hall, Stanford 
University Hospital, and second six months in Toland 
Hall, University of California Hospital. 

COLOHADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, J. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA - 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meets in November and at the annual 
meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society.— Secrelary-Trtamtr, TO 
liam DeHollander, M.D., St. Johns' Hospital, SpAj. 
field. Meetings quarterly by announcement. 

Illinois Slate Medical Society, Section on Rodickiy- 
Secretary, Frank S. Hussey, M.D., 250 East Siipuior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secrelary-Trimtc, . 
Harold C. Ochsner, M.D., Methodist Hospital, Indin- ' 
apolis 7. Annual meeting in May. 

IOWA f 

The Iowa X-ray Club. — Secretary, Arthur W. Erski::, 
M.D., Suite 326 Higley Building, Cedar Rapids. Holi' 
luncheon and business meeting during annual sessiM 
of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society.— Secretary-Trimo. 
Sydney E. Johnson, M.D., 101 W. Chestnut St.,Lon& 
ville. 


LOUISIANA 


Louisiana Radiological Society. Secrelary-Trm«r 
Johnson R.- Anderson, M.D., North Louisiana^ 
tarium, Shreveport. Meets annually at same 
State Medical Society. 


'hreveport Radiological Club. 

ones, M.D., 2622 Greenwood Road. Mee^ ' 

leptember to May, third Wednesday, 7. 


MARYLAND 

Baltimore City Medical Society, 

Secretary, Charles N. Davidson, M.D., 101 Westw 

)t., Baltimore 1. 

MICHIGAN 

yetroiC X-ray and Radium 

i. R. Witwer, M.D., Harper 

ngs first Thursday of each month f orn O^oWi 

.t Wayne County Medical Society 

Michigan A ssociation of ' piwt 3. 

5ruce MacDuff, M.D., 201 Sherman Bldg., 


MINNESOTA ^ 

mesota Radiological Hospital, Min- 

istrom, M.D., Minneapolis General n p 

.• r .M««orfpriV. 


istrom, — - 

polls 26. Meetings quarterly. 


MISSOURI 

ogical Society of 

V. Walker, M.D., 306 E. 12 th St., ^ 
kleetings last Friday of esc C. 

lis Society of Radiologists .— yjttson 
M.D., 100 Beaumont McdtcA&d - 
Wednesday of each month except j 
;, and September. 


NEBRASKA 

I Radiological ;^''?*^’-7^of^Nehraska Ma’, 

H. Breit, M.D., o( 

naha 5. Meetings t .^Lincoln, 
t 6 P.M. in either Omaha or Lin 


NEW ENGLAND 
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. - itals, Boston, Mass. Meets monthly on third Friday 
, 't Boston Medical Library. 

NEW HAMPSHIRE 

• ' Icj) Hampshire Roentgen Society. — Secretary-Treasurer, 
tichard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

! tadiological Society of New Jersey. — Secretary, H. R. 
; irindle, M.D., 501 Grand Ave., Asbury Park. Meet- 
:gs at Atlantic City at time of State Medical Society 
' nd midwinter in Newark as called. 

NEW YORK 

"Issociated Radiologists of New York, Inc. — Secretary, 
•Villiam J. Francis, M.D., East Rockaway, L. I. 

: irooklyn Roentgen Ray Society. — Secretary-Treasurer, 
-eo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
■ Meets fourth Tuesday of every month, October to April. 
'•Buffalo Radiological Society. — Secretary-Treasurer, 

foseph S. Gian Franceschi, M.D., 610 Niagara St., 
^ Buffalo 1. Meetings second Monday evening each 
aionth, October to May, inclusive. 

■ ■£enlral New York Roentgen Society. — Secretary-Treasurer, 
'Carlton F. Potter, M.D., 425 Waverly Ave., Syracuse 
'•10. Meetings in January, May, and October. 
hong Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
-••■fourth Thursday evening each month at Kings County 
Medical Bldg. 

' Wew York Roentgen Society. — Secretary, Wm. Snow, 
-M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
M.D., 260 Crittenden Blvd., Rochester 7. 
pMeets at Strong Memorial Hospital, third Monday, 
: September through May. 

,, NORTH CAROLINA 

•I ^dialogical Society of North Carolina. — Secretary- 
•'; ‘usurer. Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May and October. 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at 6:30 P.M., October to May, inclusive, at 
The Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota. 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St.. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer 
Robert B. Taft, M.D,, 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club . — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Fr^re, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth, 4. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, M.D., Baylor Hospital, Dallas. 

VIRGmiA 

Virginia Radiological Society. — Secretary, E. Latand 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington Slate Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 


NORTH DAKOTA 

^orlA Dakota Radiological Society. — Secretary, Charles 
eilman, M.D., 1338 Second St., N., Fargo. 


OHIO 


M n Society. — Secretary, Henry Snow, 

ann Reibold Bldg., Dayton 2. Next meeting at 

ual meeting of the Ohio State Medical Association. 

R<rdiological Society. — Secretary-Treasurer, 
^arrou UBundon, M.D .. 2065 Adalbert Road, Cleveland 
6:30 P.M. on fourth Monday of each 
mopft from October to April, inclusive. 

-Socie/y of the Academy of Medicine (Cin- 
uel ^°="t8enologists).— 5ecretory-rreor«rer, Sam- 

iuEs Race St., Cincinnati 2. Meet- 

"'gs held third Tuesday of each month. 


PENNSYL'V.ANIA 

-Treasi 

The 416 Pine St., Williamspor 

PMt r ^ annually. 

L. Society. — Secretary, Ca 

Meets firct’-ru J®ff6''son Hospital, Philaddphi 

October tn Thursday of each month at 8:00 p.m., f 
cians. 21 S ^d^st" College of PI 


Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Meets first and third Thursdays, 4 to 5 p.m., September 
to May, inclusive. Room 301, Service Memorial Insti- 
tute, 426 N. Charter St., Madison 6. 


CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

La Societe Canadienne-FranQaise d’Electrologie et de 
Radiologie Medicates. — General Secretary, Origine Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 


CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba . — Offices 
in Hospital Mercedes, Havana. Meets monthly. 


ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head and Neck 

Kostrtjbala, Joseph G. Potential Aiiatoniical 

Spaces in the Face 

Arana, Roman, and Asenjo, A. Ventriculo- 
graphic Diagnosis of Cysticercosis of the 

Posterior Fossa 

Frostberg, Nils. Roentgen Picture in Mucopy- 
ocele and Cholesteatoma in the Frontal Sinus. 
Boyd, Harold M. E. Congenital Atresia of the 
Posterior Nares, Descriptions of Technics 
Used in Meeting the Operative Diflicnlties 

and Report of a Case 

Klaff, Daniel D. Bilateral Congenital Atresia 

of the Choanae 

Cohn, Bernard N. E. True Oxycephaly with 
Syndactylism. Case Report 

The Chest 

Reisner, David, and Downes, Jean. Minimal 
Tuberculous Lesions of the Lung; Their 

Clinical Significance 

Platt, William R., and Ward, Charles S., Jr- 
Cold Isohemagglutinins; Their Association 
with Hemolytic Anemia and Multiple 
Thromboses in Primary Atypical Pneu- 
monia. A Brief Review of the Clinical and 

Laboratory Problems Involved 

Hirsch, Edwin F., and Russell, Homer B. 
Chronic E.xudative and Indurative Pneu- 
monia Due to Inhalation of Shellac 

Movitt, E. R. Spontaneous Pneumothorax as a 

Complication of Pneumonia in Adults 

Riemer, Allen D. Egg-Shell Calcifications in 

Silicosis 

Lester, Charles W. Pulmonary Abscess, 

Acute and Chronic 

Hussey, Hugh H., and Katz, Sol. Septic Pul- 
monary Infarction; Report of Eight Cases. . 
Mayer, Edgar, and Rappaport, Israel. Pul- 
monary Emphysema — Newer Concepts 

Gross, Robert E., and Lewis, James E., Jr. 
Defect of the Anterior Mediastinum; Suc- 
cessful Surgical Repair 

Pendergrass, Robert C. Cardiac Changes in 

Arteriovenous Fistula 

Stemmerman, Marguerite G. Silicosis of the 
Pericardium. Case Report 

The Digestive System 

Hussey, Frank L. Value of Spot Films in 
Radiography of the Gastro-Intestinal Tract. 
Skarby, Hans-Gosta. Clinical and Roentgeno- 
logic Diagnosis of Foreign Bodies, Especially 
Fish Bones, in the Hypopharynx and 
Esophagus, with Discussion of a Suitable 
Roentgenologic Method 


293 

293 

293 

293 

294 
294 

294 


294 

295 
295 
295 


Hansson, C. J. Varices of the Ocsophapis in 

Children % 

Harper, R. A. Kemp, and Tiscenco, Eugexe. 

• Benign Tumor of the Oesophagus and Its 
Differential Diagnosis S 


Howard, John T. Experiences with the Gastro- 

scope Over a Period of Six Years Iv 

Aaron, A. H. Inflammatory Lesions ol the 

Upper Gastrointestinal Tract S' 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Potential Anatomical Spaces in the Face. Joseph G. 
Costrubala. Am. J. Surg. 68: 28-37, April 1945. 

The interpretation of the clinical findings and tlie 
argical approach in deep infections of the face depend 
n accurate knowledge of the anatomy of the face, the 
' isciae, and potential spaces which may liarbor infec- 
' ion. The author carried out studies on 10 cadavers, 
lissection, with special attention to the possible spaces 
, nd fascial distribution, was done, with subsequent in- 
• setion of a mixture of gelatine, water, and red lead, 
■'"ollowed by roentgenography. Because the great ma- 
■' ority of infections of the face originate from the oral 
: avity and associated structures, the sites for injection 
vere determined by the suspected points of origin of an 
nfection. The injected specimens were x-rayed, frozen, 
md then sectioned. Photographs and roentgenograms 
ire reproduced. 

The following spaces, found by this method, are de- 
scribed in detail: (1) temporal, (2) infratemporal, (3) 
retrozygomatic, and (4) buccal. These spaces arc not 
intirely bounded by fascia; bones, muscles, fascia, and 
skin contribute to their intricate make-up. It is gen- 
erally agreed that the fasciae and their distribution play 
an important role in infections, either by limiting them 
in confined compartments or by directing the spread of 
purulent material along planes or sheaths from one area 
to another. The confusing clinical picture so frequently 
observed in infections of the face results from the com- 
plicated distribution of the deep fascia and its relation 
to the various spaces described above. 

Dental and paradental infection, for example, reach- 
'ug the buccal space may take any of the folloiving 
routes; (1) It may become subcutaneous and spread 
Over one entire side of the face and at times into the 
pectoral region beneath the superficial fascia. 
(2) Because of the direct communication present, the 
infection may^ enter the infratemporal space. (3) It 
juay extend directly upward beneath the zygoma and 
involve the retrozygomatic space, and from there, (4) 
e temporal space may be involved. (5) Less fre- 
quently the infection spreads along the buccopharyngeal 
aseia and invades the parapharyngeal space. Infec- 
ions Originating in the temporal spacemayby downward 
progress involve the infratemporal and retrozygomatic 
spSs there the buccal and parapharyngeal 

®‘®6i*osis of Cysticercosis of the 
enor Fossa. Roman Arana and A. Asenjo. 

2: 181-190, May 1945. 

Chilp rf . Central de Neurocirugia, Santiago, 

Cases' Period of three and a half years, 25 

brain were encountered 
fraten* • i tumors. Twenty cases of in- 

rophv *^7 'cysticercosis were studied by ventriculog- 
‘cior 'fn '' the lesion was located in the pos- 

the fmirtu* ^ there was a single cysticercosis of 
“r at auto cases were verified surgically 

findings in the 13 cases of 
^ tumors posterior fossa were similar to those 
ulus of ’•"Ut region, i.e., (a) bilateral hydroceph- 
e whole supratentorial system; (b) slight 


and symmetrical dilatation, with only some variations 
in form; (c) dilatation of the foramen of Monro; (d) 
dilatation of tlie third ventricle with maintenance of 
the suprapineal recess, anterior commissure, posterior 
commissure, and massa intermedia. 

Any intracerebellar tumor means an expanding and 
progressive process that sooner or later causes a com- 
plete obliteration of the aqueduct. According to its 
localization, displacement of this channel is upw'ard, 
downward, to the right or left, forward, or backward. 
It has a characteristic appearance: the obliterating 
point is outlined definitely and precisely. Passage of 
air to the posterior cisterna is rare. In cysticercosis, 
the picture is characterized by (a) dilatation of the aque- 
duct of Sylvius (up to 1 cm.) w'ith absence of deviation; 
(b) only partial obliteration of the aqueduct (there is 
always some filling of the aqueduct and fourth ven- 
tricle); (c) good passage of air to the cisterna magna; 
(d) presence of air around the cerebellum as a conse- 
quence of the atrophy of that region. 

The ventriculograms in the 7 cases of cysticercosis of 
the fourth ventricle resembled those of cysticercosis of 
the posterior fossa. Complete obliteration of the 
aqueduct is rare, while there is practically always free 
passage of air to the cisterna magna. In two of the 
authors’ cases, the outline of the Cysticercus within the 
aqueduct could be seen. 

Ventriculograms from 4 cases are reproduced. 

Roentgen Picture in Mucopyocele and Cholesteatoma 
in the Frontal Sinus. Nils Frostberg. Acta radiol. 
25: 493-503, Nov. 21, 1944. (In German.) 

Seven cases of mucocele and pyocele of the frontal 
sinuses are reported. Mucocele occurs most commonly 
in the frontal sinus or ethmoid cells. It is rare in the 
sphenoids or antra. There is characteristically an ex- 
pansive radiolucency of the sinus, with thinning of the 
bony walls and a tendency to growth, Pyocele pro- 
duces a similar appearance, and in the case of the 
frontals an extracranial pneumatocele may be decep- 
tive. The tendency to expand is a most important 
diagnostic sign. Mucocele arising in the ethmoid re- 
gion and projecting into the frontal sinuses may pro- 
duce a polyp-like shadow. 

Cholesteatoma may produce an identical picture, 
and roentgenograms of such a case, proved by opera- 
tion, are reproduced. An axial projection of the fron- 
tals is recommended as an especially informative view; 
the teeth should be projected just in front of the sphe- 
noid sinuses. Lewis G. Jacobs, M.D. 

Congenital Atresia of the Posterior Nates. Descrip- 
tions of Technics Used in Meeting the Operative Dif- 
ficulties and Report of a Case, Harold M, E. Boyd. 
Arch. Otolaryng. 41; 261-271, April 1945. 

Atresia of the posterior nares is a condition character- 
ized by closure of one or both posterior choanae. The 
obstructing partition may be complete or incomplete 
and may be membranous, membrano-osseous, or osse- 
ous. This condition should be suspected in all newborn 
infants with difficulty in breathing. Unilateral atresia 
seldom if ever constitutes an emergency. Complete bi- 
lateral atresia always presents an emergency and re- 
quires prompt diagnosis and expert care. 

Choanal atresia in later years is easily diagnosed. It 
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side of the heart becomes dislodged, enters the pulmo- 
nary circulation , and causes infarction . "The infarcted 
area in this event is infected from the start as opposed to 
the occasional case of a bland infarct which becomes 
secondarily infected by contamination through the 
bronchial tree.” 

Three cases of septicemia and pulmonary infarction 
accompanying pharyngeal infection are presented. 
Such a process may follow almost any type of infection 
in or around the tonsil. In the cases reported, there 
was obvious acute tonsillitis, and in two of them a peri- 
tonsillar abscess was present. Such an infection may 
reach the systemic circulation by producing thrombo- 
phlebitis of the tonsillar and peritonsillar veins, and the 
thrombotic process may then extend into the internal 
iugular vein, as apparently occurred in two of the 
authors’ cases. More commonly thrombophlebitis of 
the internal jugular is due to direct extension of the in- 
flammatory process from the pharynx by way of the 
parapharyngeal space, as in the third of this series. 

The local manifestations of pharyngeal infection 
complicated by septicemia are variable. It is only 
when the parapharyngeal space is the site of a phleg- 
monous inflammation that local signs may be promi- 
nent — swelling and induration over the parotid gland 
and below the angle of the jaw, and peritonsillar swelling 
and induration with few or no signs of pharyngitis. Of 
all the local signs, tenderness at the angle of the jaw is 
most frequently noted. The general symptoms are 
those to be expected in any similar septicemia. In spite 
of obvious clinical evidence of blood stream infection, 
blood cultures may be negative. 

In a second group of 3 cases, pulmonary infarction 
complicated bacterial endocarditis. All the patients 
were young Negro adults who were addicted to the use 
of heroin intravenously. Staphylococcus aureus sep- 
ticemia developed, presumably as a result of contamina- 
tion of the heroin or lack of aseptic technic during its 
injection. Acute bacterial endocarditis involving the 
tricuspid valve ensued, and septic emboli were carried 
from the focus in the right side of the heart to the lungs, 
resulting in infected infarcts and abscesses. 

In the last 2 cases of the authors’ series pelvic infec- 
tion with secondary thrombophlebitis followed abortion- 
A hectic clinical course ensued, which in each instance 
had its inception some days before the development of 
pulmonary infarction. 

These 8 cases demonstrate several sources from 
which septic pulmonary emboli may originate. Other 
obvious sources are lateral sinus thrombosis and septic 
thrombophlebitis of the peripheral veins. In each of 
the cases reported the pulmonary lesions were the first 
clear indication that a septic focus existed. 

The roentgen-ray appearance of the pulmonary le- 
sions is variable. Bronchopneumonia may be simu- 
lated, or there may be a more or less typical rounded or 
wedge-shaped peripheral opacity. In some of the sep- 
tic pulmonary infarcts, central rarefaction rapidly de- 
velops, indicating abscess formation. The presence of a 
fluid level signifies that the abscess communicates with 
a bronchus. It is only in this event that there is likely 
to be purulent sputum. There is often an area of 
pneumonitis surrounding the septic infarct. The in- 
farct may enlarge peripherally, because of increasing 
tissue destruction, and cause extensive pleuritis or even 
empyema. The lesion may resolve spontaneously and 
leave no trace or an area of pleural thickening or a 
strand of pulmonary fibrosis. 


No specific treatment for multiple septic pulmroiT 
infarcts is known. The important consideralito e 
isolation of the source of the emboli, when thiscaal; 
accomplished, by venous ligation. The use cl a-i- 
bacterial agents and supportive therapy is indicaldi: • 
all cases. Stephen N. Tager, M.D, ; 

Pulmonary Emphysema— Newer Concepts. Hp: 
Mayer and Israel Rappaport. Rocky Mountain M.). 
42 : 257-263, April 1945. 

The authors point out that there has been confusi;: ' 
in the diagnosis and classification of emphysema, hi; ' 
usually taken for granted that "structural emphysecj" 
and “clinical emphysema” are identical. Acta*, 
these are two distinct, though related, condifo. 
Pulmonary emphysema never exists by itseli; its 
secondary to some other condition of heart, lung, k 
chest. The primary condition often dominates fc 
clinical picture. 

Reversible functional emphysema occurs in allfotubci 
acute and widespread alveolitis, acute bronchopctc- 
monia, miliary lesions of influenza, tuberculosis, tit. 
In a broad pathologic sense the asthmatic parotj^- 
too, falls within this category. In these condili® 
the volume of the lungs as a whole is increased fw m 
duration of the acute process, subsiding eveufu^fjK 
fore permanent structural changes have been pr^“® 
Irreversible functional emphysema implies ' 

for compensatory hyperfunction persists ro 
life because the loss of lung units can no longer KR 
covered . The need exists only m vm m' ^ 
life and power to maintain IJLu 

pacity ebL away. ,Tbe transhion to | 
sema is "imperceptibly fluent. ® . ...lesccdinb 

in the process, whereby the air spaces .y [jit. 

bullous structures of variable size u 

tional emphysema and .Lj tj,e conditfe 

bined in variable f fhelunrs. 

we recognize clinically as emphysema ^jpansis 

The authors attribute the compenjaW ,, 
of air spaces in emphysema to !' 

flexes rather than to extraneous mechnntaa ^ 

is their observation that, where . ),jvc «■ 
chronic bronchitis and their com j,]n,onaiy 
suited in clinical emphysema, " %ive fibrcss 
serve pre-existed or developed by P P 
and destruction of lung tissue ^ . ggfjylile." 
recurrent pneumonitic pro^^s^^ i, of cmphys®' 

A consideration of the natura ctio'®; 

has led the authors to a new ^ coiiditic«'5'' (! 
They recognize three groups °! My 
malformations, including f jo defonniP'^.^ 

of childhood infections) and due W ■; 

kyphoscoliosis, rachitic chest, b (asth®’; 

nflity, arthritis, etc.; (2) 

acute or recurrent infections, hannful ' 

etc.) and occupational ‘ py destm'"'’-; ' 

resulting in loss of the P'^^^.^^^Xonary 

fibrosis; (3) disturbances m the discas'' 

as in rheumatic and arteno . to 

asthma, active hyperemic 'rfeh 

exertion, alcoholism, etc., an ^ , 

ease. Thus, more often /.“ompensabon^ 

terminates in cardiopulrnon ry life w'tb ^ , 


ig from emphysema starts ^ ,vil)i e'"- .,,o 

ulmonary insufficiency, it often 

ig infections during later years, n 

omplction by the weakening heart inn 


with 
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. The authors point out that functional emphysema is 
'lanifestcd largely by physical signs, while structural 
■mphysema will be demonstrable chiefly by x-ray. 
; )iagnosis must include a judicious consideration of 
'■'Oth approaches. 

' The clinical picture and the diagnostic features, as 
ell as the treatment of the various forms, are dealt with 
■•1 some detail. Percy J. Delano, M.D. 


Defect of the Anterior Mediastinum: Successful 
.surgical Repair, Robert E. Gross and James E. Lewis, 
r. Surg., Gynec. & Obst. 80: 549-554, May 1945. 

. The authors survey the literature regarding open- 
,.igs in the anterior mediastinum with direct communi- 
- ation between the two pleural cavities. Their case 
. .i the eleventh to be reported and apparently the first 
rhere the anterior mediastinal opening has been sur- 
-ically repaired. A brief discussion of the embryologic 
.nd anatomic considerations dealing with the formation 
jf the lungs and mediastinum prefaces the case report. 

. The patient, a girl seven weeks old, had experienced 
; ntermittent respiratory difficulty since birth. Physi- 
al examination revealed obvious respiratory distress 
vith a tympanitic percussion note and diminished 
breath sounds over the superior half of the right chest. 
9n the left side, percussion dullness and diminished 
jreath sounds were present over the apex anteriorly 

■ and posteriorly. 

. Laboratory findings were negative. Roentgeno- 
' jrams suggested a congenital cyst of the right lung, 
: which was thought to communicate with a bronchus 

■ having a ball-valve obstruction. This structure ex- 
‘ tended over behind the sternum and well to the left of 
' the midline, with displacement of the heart to the left. 

•The right middle and lower lobes rvere atelectatic. 


On the ninth day in the hospital, the thorax was ex- 
; plored and a markedly emphysematous right upper 
^.'lobe was seen, rvhich went well over on the right side 
"tl The anterior mediastinum was absent. 

,;rThe pericardium and great vessels formed the posterior 
^ t h opening between the two pleural spaces and 

could be viewed directly. Because the 
'% condition became critical, nothing more was 
one at this time and the chest was promptly closed, 
r le course of this case for the next four years was 
... oneof intermittent episodes of respiratory distress with 
requent roentgenographic examinations showing what 
.^nas been cited above. 

patient was four years old, it was decided 
• ■ correction of the congenital defects pres- 

^ ’n tijc chest. The mediastinal defect was closed 
•'i pericardium and great vessels to the 

sternum, after which a right 
'' risli/ °°*^'^tomy was performed. At operation the 
r-'i seen bronchus was quite small and could be 

^ A v° collapse during respiration. 

has he^^'^ since operation, and the patient 

and asymptomatic. Check-up 
. the show the heart in normal position with 

f") cavitv fin 'h'u expanded and the right pleural 
lobes remaining right lower and middle 

’ N. P. Salner, M.D. 


C. Arteriovenous Fistula. 


Robert 

-.1 I^°®ntgenol. S3: 423-431, 

One of the rMft -c 

ries of in a '■'cquent and serious vascular in- 
° ern warfare is arteriovenous fistula. Its 


effects on the circulation in general and the heart in 
particular arc so important that the attention of roent- 
genologists should be called to the cardiac changes 
incident to the lesion. These changes are usually re- 
versible by elimination of the fistula. It is important 
to note that the cardiac manifestations of arteriove- 
nous aneurysms resulting from wounds incurred in this 
war may be evident only after a long time interval, 
that is, after the soldier is discharged. Any patient 
exhibiting cardiac enlargement without obvious cause, 
who has received battle injuries, should be carefully 
examined for an arteriovenous fistula. 

In a study of 24 cases the author found no appreci- 
able change in cardiac size resulting from temporary 
occlusion of the fistula. Roentgenoscopically, the 
heart could be seen to slow its rate and increase the am- 
plitude of its contractions. The immediate postopera- 
tive effect is an increase in heart size, with a decrease 
beginning in twenty-four hours, more evident at forty- 
eight hours, and usually well established by the seventh 
postoperative day. 

As cardiac dilatation and hypertrophy, with even- 
tual failure, may result from the establishment of this 
lesion, it is important that roentgenologists should be 
familiar with the cardiac effect and suspect the pres- 
ence of a fistula in these patients. Case reports with 
illustrations of heart shadows before and after operation 
for elimination of the aneurysm are given. 

Clarence E. Weaver, M.D. 

Silicosis of the Pericardium. Case Report. Mar- 
guerite G. Stemmerman. Am. Heart J. 29: 642-647, 
May 1945. 

The case history is given of a 51-year-old white male, 
a stone cutter, who died of silicotuberculosis. Post- 
mortem study revealed silicotic foci in the visceral 
pericardium, but none in the myocardium. These 
were thought to be responsible for a non-infectious ad- 
hesive pericarditis. “The pericardial cavity was com- 
pletely obliterated by thin, fibrous adhesions except in 
the atria and a portion of the left ventricle posteriorly, 
where the adhesions were thick, firm, and impossible 
to separate except by sharp dissection. The parietal 
pericardium was adherent almost completely to the 
left parietal pleura posteriorly. Microscopic exami- 
nation. . . . revealed silicotic foci rvithin the visceral peri- 
cardium.” 

The deposition of the silica particles in the pericar- 
dium is attributed to a communication of the lym- 
phatics within the pleuro-pericardial adhesions. The 
physical and irritative characteristics of the siliceous 
particles may have been responsible for the adhesive 
pericarditis. Henry K. Taylor, M.D. 

THE DIGESTIVE SYSTEM 

Value of Spot Films in Radiography of the Gastro- 
intestinal Tract. Frank L. Hussey. Illinois M. J. 87: 
242-244, May 1945. 

The author finds spot films useful in the demonstra- 
tion of esophageal lesions, including diverticula, car- 
cinomata, and particularly small ulcers in the lorver end 
of the esophagus, in which later films may fall short of 
revealing the lesion as well as it had earlier been shown 
fluoroscopically. Also, extrinsic pressure defects, 
shown most clearly w’ith optimum positioning of the 
patient, are often best demonstrated with spot films. 

In ulcers in the wall of the stomach, the defect is 
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often seen only in a particular position, and with a cer- 
tain amount of barium in the stomach; here again spot 
films are often invaluable. 

The author gives a comprehensive review of many 
of the other gastro-intestinal lesions in which he has 
found spot films to be of value. 

Percy J. Delano, M.D. 

Clinical and Roentgenologic Diagnosis of Foreign 
Bodies, Especially Fish Bones, in the Hypopharynx 
and Esophagus, with Discussion of a Suitable Roent- 
genologic Method. Hans-Gosta Skarby. Acta radiol. 
25; 796-824, Nov. 21, 1944. (In German.) 

Perforating foreign bodies are usually found in the 
upper portion of the esophagus. Food masses often 
lodge at the site of a stricture or tumor, but the normal 
esophagus will pass astonishingly large objects, so 
that they are not often impacted. 

The roentgen diagnosis of foreign bodies presents 
many difficulties, especially when the objects are very 
tiny, as fish bones. For this reason Laurell’s technic 
is recommended. This calls for a very long focal-film 
distance, at least 1.5 meters (5 feet), to produce maxi- 
mum sharpness. It is also important to use a small 
field size, a small focal spot, and the shortest possible 
part-film distance. 

Of 119 cases observed, 102 were studied roentgeno- 
logically, and these form the basis of the present report. 
In 90 cases the foreign body had lodged in the hypo- 
pharynx or above the jugular notch. In the others the 
sites of predilection were the crossing of the aortic arch 
and the cardia. Of 34 cases in which the body was a 
fishbone, 15 showed shadows of the bone, 11 showed 
localized swelling, 4 showed air in the soft tissues, 16 
showed adherent collections of contrast medium on the 
bone, 17 showed local widening of the esophagus, and 6 
showed a filling defect on contrast examination, A 
full discussion of the clinical aspects and of treatment 
is included. Lewis G. Jacobs, M.D. 

Varices of the Oesophagus in Children. C. J. Hans- 
son. Acta radiol. 25: 507-513, Nov. 21, 1944. (In 
English.) 

Varices of the esophagus, giving rise to severe hem- 
orrhage, may be the result of a thrombosis in the splenic 
vein. The latter condition causes an excess of blood 
in the vein, in consequence of which the spleen becomes 
enlarged, leading in turn to a distention of the veins in 
the lower end of the esophagus and varices in that seg- 
ment of the alimentary canal. Infection seems to be a 
factor in producing the obstruction. Thrombosis of 
the splenic vein is characterized by three dominant 
symptoms, vis., splenomegaly, ascites, and varices of 
the esophagus. Ascites is sometimes absent, and 
splenomegaly cannot always be established directly 
after a hemorrhage. Varices of the esophagus, how- 
ever, can be demonstrated easily and effectively by 
roentgen examination. In cases of unexplained hem- 
orrhages in children, therefore, roentgenograms of the 
esophagus should always be taken. 

Three cases are presented. One of these patients 
had an umbilical infection. 

Benign Tumor of the Oesophagus and Its Differential 
Diagnosis. R, A. Kemp Harper and Eugene Tiscenco. 
Brit. J. Radiol, 18: 99-107, April 1945. 

The differential diagnosis between an intrinsic and 
an extrinsic tumor of the esophagus may be difficult. 


Therefore, the radiologist should not be satisfied ntt 
merely reporting a defect but should tr>’ to demon- 
strate the entire extent and character of the Itsin 


Since the symptomatology of benign esophageal mo- .• 
plasms may be trifling, or the tumor may even k di- . e 
covered by accident during a routine esamiaation, it: 
roentgen study assumes primary importance in th 


diagnosis. 

The symptoms of extramucosal tumors in the otds 
of frequency are; intermittent dull retrosternal pressure 
or aching, epigastric pain after meals, anorexia, inte- 
mittent dysphagia, water brash, sometimes hlood- 
tinged, vomiting, and weight loss. The roentgii 
signs of these tumors are: a smooth lobulated fife; 
defect without obstruction, splitting of the barian 
column, normal mucosal folds adjacent to the defect, 
a ring-like appearance of the barium column at the end 
of the defect. The surface of the lesion is smooth, 
showing an absence of ulceration; an e.\trinsic so t 
tissue mass can sometimes be demonstrated. As t 
signs are not entirely typical of benign tumor, howvtt, 
confirmation should be sought by esophagoscopy and 


biopsy. 

One case is presented. 


Sydney J. Hawlev, M-h- 


Experiences with the ^astroscope Over a Period^of 

X Years. John Tildeu Howard. South. >1- J- 

13-302, May 1945. . j -jj. 

This paper presents individual j 

al impressions of gastroscopic gastric 

.se examples. Direct 'observation of proved 
rcinomas contributes valuable i 
le nature and extent of the lesion. . 

peated roentgen studies of the 

1 the greater curvature near the . I'latpr removed' 

•oved to be a carcinomatous 
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lage. The author has often bc“ ” j jsualized, 
■oved gastric ulcer but, . 

fferentiatioii ^rom_ carcinoma ca t^^ gastio*'''’!’; 

It is often found impossible sympfo®*’ , 

idings of gastritis with the P® , ; (jefinite ca5« “ 

IS been a striking observation that J barbitd u 

istritis a simple sedative such as pi 

ost effective. cinmach was . 

A case of tuberculosis of st m patient d"'' 
stroscopically on three occas 
a tuberculous peritonitis. 

The author feels that ^ JyJted 

veal a lesion that is not dem 
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e x-ray examination. A Excellent „ 
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Inflammatory lesions of the ■ 
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A. H. Aaron. J. A- ^ 
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during recent years, the author gives the following 
criteria for healing of ulcerating lesions of the stomach : 
(1) a complete cessation of all symptoms, (2) main- 
tenance or a gain in weight, (3) persistent absence of 
Dccult blood in the feces, (4) disappearance of anemia 
of the iron deficiency and essential factor type, (6) a 
normal sedimentation rate, (G) roentgenologic evidence 
of complete healing, (7) if possible, gastroscopic con- 
armation of healing. 

: Mass roentgenography of persons showing no 
gastric symptoms seems a logical step in the detection 
of early lesions of the stomach and duodenum. Peptic 
■ulcer in childhood is often overlooked. Children with 
continued digestive disturbances should have upper 
^gastro-intestinal roentgen studies to reveal or rule out 
the presence of this lesion. Hypermotility and irrita- 
. bility of the stomach in young people with a certain 
■psychiatric make-up offers fertile ground for the for- 
mation of peptic ulcer. 

- In the author’s opinion, peptic ulcer has been under- 
...treated rather than overtreated. For early cases he 
.advocates a "dietetic-educational” plan — with em- 
•phasis on the timing of meals and removal of the 
psychosomatic factors by application of simple psy- 
chological principles to the individual case. Medical 
treatment and indications for surgery are discussed. 

! Localization of Gastritis and Gastric Cancer, Espe- 
'Cially in Cases of Pernicious Anemia. Johan Torger- 
:'sen. Acta radiol. 25 : 845-855, Nov. 21, 1944. (In 
.'English.) 

The location of the tumor was studied in 400 un- 
selected cases of gastric cancer and 106 cases of cancer 
^Ee stomach associated with pernicious anemia. 
'■ Eifty-eight per cent of the 400 cancers were found in 
■ ■ . ® region of the pyloric glands, 33 per cent ui the re- 
I gion of the fundus glands, and 7.5 per cent on the greater 
curvature. These figures agree with those of other in- 
,< vestigatois and show that cancer, as well as ulcer and 
'■ S^^bitis, is found most frequently in the pyloric region. 
.. n the lOG cases of gastric cancer with pernicious ane- 
mia, the tumor was located in the region of the py- 
• Rc ™ patients, in the glands of the fundus 

mGG, on the greater curvature in 27, and infiltrating the 
stomach in 7 patients. Thus a location in the 
■\ fundus is more frequent in cancer with per- 

■ trib°'*‘^ anemia than in cancer generally. The dis- 
’ foil iu cases of pernicious anemia 

'■ ca distribution of the gastritis, as in the case of 

' the*^^^ Slone. These observations are held to support 
Can gastritis plays a primary role in gastric 


Carr! -^cute Oedematous Gastritis Resembling 
Acta ^-^Port of Two Cases. Bengt Sylven. 

^ radiol. 25; 835-839, Nov. 21, 1944. (In English.) 
fiudin° localized acute edematous gastritis, with 

In each suggestive of cancer, are presented, 

"ceks roentgenograms after a few 

observe ^ disappearance of the tumor-like defect 
aoncarc original films. Such a gastritis often 

cars after excessive use of alcohol. 

logicsd^rnH^ Three Gastric Cases with Positive Radio- 
^'ichola.; Negative Laparotomy Findings. F. G. 

Three’c^"'^' 18: 113-116, April 1946. 

findings reported showing positive x-ray 

'c Were not confirmed at operation. The 


patients were followed, however, and subsequently 
shown to have disease. Two of the patients also had 
positive findings on gastroscopy. One was a case of 
carcinoma, one of polyposis, and one of ulcer. 

In spite of the smallness of the series, the significance 
of this report justifies its being read by all surgeons and 
radiologists. Sydney J. Hawley, M.D. 

Ulcer of the Second Part of the Duodenum. P. T. 
Crymble. Brit. J. Surg. 32: 500-502, April 1945. 

Four cases of ulcer of the second portion of the duo- 
denum are recorded. In only one instance (Case I) 
did x-ray e.vamination permit a correct preoperative 
diagnosis. In the second case the x-ray revealed a hy- 
pcrperistaltic stomach and complete absence of any 
duodenal shadow. At operation no gastric or duodenal 
ulcer was found. About one year later the patient 
had a severe hematemesis. The opaque meal at this 
time again showed a normal stomach and absence of 
the duodenal cap. Six months later there w'as severe 
gastric dilatation with retention. At operation an 
ulcer was found on the anterior wall of the upper part 
of the descending duodenum. This case illustrates the 
difficulty of detecting the ulcer early, owing to its at- 
tachment to the pancreas. There is always the uncer- 
tainty as to whether a suspected thickening is ulcer or 
pancreas. 

The third patient had a large dilated stomach with 
complete six-hour retention. An ulcer was found, on 
operation, at the second portion of the duodenum. 
There was complete relief of symptoms following a 
posterior gastroenterostomy. 

The fourth case gave a history of ulcer of thirteen 
years’ duration. The opaque meal revealed a normal 
stomach with no filling of the duodenum. An ulcer of 
the second portion of the duodenum w'as found at 
operation. 

The author stresses the importance of palpation of 
the second portion of the duodenum on surgical ex- 
ploration. This portion lies retroperitoneal, postero- 
lateral to the head of the pancreas, and behind the gall- 
bladder. Only the palpable ulcer can be recognized, 
but this is the one which is suitable for operation. 

Max Climan, M.D. 

Clinical Significance of Alteration of the Small In- 
testine Pattern as Demonstrated by X-Ray. Julian 
M. Ruffin, George J. Baylin, and David Gayer. Gas- 
troenterology 4: 289-295, April 1945. 

In an effort to determine the relationship between 
alteration of the small intestine pattern and the clinical 
picture of a deficiency state, a study was made of 73 
persons. Eighteen served as normal controls; there 
were 31 cases diagnosed clinically as a B-complex de- 
ficiency; 10 as sprue; 5 as pernicious anemia; and 9, 
with no evidence of organic disease, as neurasthenia. 
The controls were medical students, all apparently in 
good health. The diagnosis of vitamin deficiency waS’ 
made only in those patients having a history of an in- 
adequate diet, with such symptoms as glossitis, pap- 
illary atrophy, cheilosis, or peripheral neuritis. The 
usual criteria were employed in the diagnosis of per- 
nicious anemia and sprue. 

All patients were hospitalized and given a standard 
diet, low in vitamins but adequate in proteins and 
calories. The 18 controls received the same diet but 
were allowed to continue their usual activities. The 
following studies were carriecj out; complete history 
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and physical examination, includinga careful neurologi- 
cal examination, complete blood count, urinalysis, 
total proteins and A/G ratio, and stool examination 
for parasites. The plasma levels of vitamin A and C 
and carotene vrere determined. Nicotinic add, thia- 
min, riboflavin, and pyridoxine were measured in the 
urine before and after test doses. Following adminis- 
tration of a barium meal, each patient was followed 
fluoroscopically and with films at regular intervals un- 
til the entire intestinal tract was visualized. UTien- 
ever possible, 24-hour films were obtained. All films 
were made at one-half second exposure using the Potter- 
Bucky diaphragm. 

The x-ray findings were classified as normal, mild, 
moderate, or severe, depending upon the degree of 
change. The most severe changes were found in those 
patients having sprue or a frank vitamin defidency. 
Definite x-ray changes, however, were noted in 3 pa- 
tients classified as neurasthenics and in 5 apparently 
normal students. The studies were repeated in nine 
months in 2 of the 5 students, and the findings were en- 
tirely normal, suggesting that normal subjects may 
at times show alteration in the intestinal pattern and 
that this, taken alone, should not be construed as evi- 
dence of a latent defidency. In general, the more 
severe the defidencj' the more marked were the small 
intestine changes, and vice versa. 

Within the group of defidency patients, a comparison 
of the vitamin levels of those having x-ray changes with 
those whose roentgenograms were normal showed no 
significant variation. In other words, it was not pos- 
sible to correlate x-ray changes with vitamin levels. 
Since changes in the small intestine pattern have been 
attributed to a thiamin defidency, it is significant that 
the thiamin levels were essentially the same in the pa- 
tients classified as having a B-compIe.x defidency, re- 
gardless of the presence or absence of roentgen changes. 
Furthermore, there was no correlation between the 
x-ray findings and the presence or absence of a peripheral 
neuritis. The authors conclude that minor changes in 
the small intestine pattern should be interpreted with 
caution. 

Roentgenograms are reproduced, showing the nor- 
mal intestinal pattern and mild, moderate, and severe 
changes. 


A Case of Sprue Syndrome. James Isbbter. M. J. 
Australia 1; 371-3T4, April 14, 1945. 

A case of sprue is reported. The diagnosis was 
based on (a ■ general asthenia and emaciation, (6) ulcera- 
tion of the mouth, (c) fatty diarrhea. Id) macrocytic 
anemia, fei “flat” cun'e result of the oral glucose toler- 
ance test, (f ■ "defidencj- pattern” of the small intestine, 
(g) co-orse of the disease. The syndrome is discussed 
ivitfa special reference to the roentgen appearance of 
the small intestine. 

Malignant T umours ol the Small Intestine. A Review 
of the Literature and Report of 21 Cases. Ketmeth 
Fraser. Brit. J. Surg. 32: 479^91, April 1945. 

The author reports 21 new cases of malignant tumors 
of the small intestine, including 4 adenocarcinomas and 
3 sarcomas of the jejunum, and 7 adenocardnomas and 
6 sarcomas of the ileum. In one case, an adenocar- 
cinoma, the exact location was not stated. 

Weight loss and anemia are important clinical fea- 
tures of malignant growths in the small bowel. Sar- 


comas are more frequently imlpable thas azzz-jzv 
because of their distal location and larger the. Girr.- 
intestiual sj-mptoms take the form o: recBirziflii;. 
of intestinal obstruction, with nausea and TExdt 
X-ray e-Xamination is of great help in dhtaKs. I: 
those cases where there is an element of ctercri~. 
the method of choice is to pass the iliner-Abbxtdi 
up to the point of obstruction and then ixstij a uh 
barium suspension to outline the tumor, b era 
without obstruction an aqueous suspsnsicu c: csb: 
sulfate by mouth may be used, films behg tic z 
frequent intervals. The cardinal features in fie unj 
cases, according to Akerlund (Acta chir. Scandm7.7!; 
1, 1932) are obliteration of normal rugae; stmis c 
the affected portion of the intestine, which is 
ing and tender to pressure; filling defea; psimss 
forming pseudo-diverticula. 

The author reports 8 cases in detail, with uinremK 
of pathological specimens and pholomicrogra,-?. i- 
the first case a barium meal study sBowrf a rxiy 
stomach and duodenum; operation revealed 
carduoma in the proximal jejunum corap.tidy 
ing the lumen and invading the mesent^._ m 
case a palpable tender mass ’^ras ^ c 

case there was a long history of indissoca 
tack of acute abdominal pain immediatdy 
mission. Operation revealed a toge 
jejunum with leakage, resulting in a fatal 

In the third case there was a palpable tmiior.o i-—- 

of the umbilicus and operation revealed 

tion of the small bowel due to an annular carca. 

producing almost complete occlusion. 

The tumor in the fourth case w^ a 
cinoma in the ileum, about IS mcnes ir -- . 

valve, annular in character and cr- 

struction. The fifth patient had a ^ ^ cndel 

cinoma, with almost complete obs ' ^ .... 




satment ot cnoice 

,wel along with a wedge of related 

ined lymphatics, 
erapy is recommended by ® CtOt'-X. ' 

longenital Malformations fn 

llinical Study. Eugene T. D®. . 

2A3-2o7, May 1945. _ ard - " * 

hngenital malformaPom " ^ -oirth- 

occurring once in o.t-J 


sixth case, also, an annular iLui - , - 

high degree of obstruction; the 
reticulum-cell sarcoma growmg tr jr: 

The seventh patient suffered acute co--. 

• . _i_? the . 


me sevenui paucu*. f-ccirp* 

peristalsis was dsible below the “®b^ 
to left. Operation revealeo dkwau 
mall and large bowel ana an 
he terminal ileum, which proved - j-jetory 
sarcoma. The eighth patient . 2 = 

iominal discomfort and fO®ttmg ^ fi; 

iuration. There was a tendff 

eft hypochondrium. 

ion and died two days after a carcsm 

examination revealed a _ 

jejunum with perforation and puru^t 
The prognosis in malignant 
s bad because of the degree of oo= c-jrp?® y ( 

;nt when the putieut is first sem i.- 

dso because of the high frequen^ affected 
reatment of choice is resecucm o. - 
:edge of reia 

lined lymphatics. Postoperativ^(f^ 
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are four types; (1) incomplete rupture of the anal 
'membrane, or stenosis 1 to 4 cm. above the anus; (2) 
imperforate anus with obstruction due to a persistent 
membrane; (3) failure of formation of the anal pouch, 
-with blind termination of the rectal pouch in or above 
■the pelvis; (4) a nonnal anal pouch with either a mem- 
branous obstruction or separation between the anal 
and rectal pouches. The author reports 5 eases of type 
■1 and 10 eases of type 3. Five patients also had fistu- 
las between the rectum and the genito-urinary tract 
:'sr perineum. 

Roentgen study in the type 1 eases usually showed 
dilatation of the colon proximal to the stricture. In 
some of the type 3 cases, studies were made with 
barium injected into the distal loop following colos- 
tomy. Wangensteen and Rice (Ann. Surg. 92: 77, 
1930) advocate plain films of the abdomen with the 
child inverted and an opaque marker in the anal re- 
gion; the colonic gas rises in the distal loop and acts as 
a contrast medium. 

.. Treatment in the type 1 cases was by dilatation or, 
-when necessary, by plastic operation. In type 2 
.cruciate incision of the membrane is recommended. 
..Types 3 and 4 require a plastic operation, preceded by 
colostomy in those patients with obstruction. Of the 5 
,;type 1 patients, all survived. Seven of the 10 type 3 
^patients died, including all (5 patients) who shorved 
.obstruction on admission. The author considers this 
^mortality excessive. Lewis G. Jacobs, M.D. 


Calcified Hemangiomas of the Liver. Melvin 
Aspray. Am. J. Roentgenol. S3: 446-453, May 1945. 

Hematigiomas of the liver are among the most com- 
mon benign tumors of the viscera. They seldom be- 
come calcified. A case is described in which extensive 
cucumscribed calcified shadows in the region of the 
hver were present. Streaks of calcification seemed to 
radiate out from the center of the mass. This is similar 
to the type of radiating calcified spicules seen in he- 
mangioma of flat bones and may prove to be character- 
istic of calcification in visceral hemangiomas. 

n the differential diagnosis of calcification in the 
'^«r, gumma, hydatid cyst, tuberculoma, amebic 
® scess, intrahepatic calculi, calcified primary and 
e astatic carcinoma, and calcified subphrenic ab- 
^Tg been considered. 

e treatment of hemangioma is either by surgery, 
lation therapy, or a combination of these two. 
considerable bibliography is appended. 

Clarence E. Weaver, M.D. 


: ® Intrahepatic Processes. Pan 

' (In &r°man 

Tu 1 

; anii ? ^^ports two cases, one of hepatic tumo 

tivp ^^angiitis, to illustrate the value of opera 

cnolangiography. Lewis G. Jacobs, M.D. 


C Deus. Gordon McHardy and Donovan 

‘ ^jayl945'^‘ Organs M. & S. J. 97: 501-503, 

I Stn gallstone ileus in which a roent- 

obstructio diagnosis permitted surgical relief of 
. cholecvstnu J Postoperative film revealed a persistent 
• mg cliolane"?' fistula as the source of an ascend- 
fistula were ■ ^^°'^oystectomy and closure of the 
■ tom-free oarried out and the patient becarne symp- 


THE MUSCULOSKELETAL SYSTEM 

Plasmocytoma of Bone. William Tennent. Brit. 
J. Surg. 32: 471-476, April 1945. 

Plasmocytoma of bone arises in the marrow of the flat 
bones, long bones, or vertebrae. The favorite sites are 
the ilium and the proximal ends of the femur and 
humerus. These tumors have been called reticulo- 
sarcoma, plasmoma, and solitary myeloma. The pa- 
tient is usually a middle-aged man, complaining of a 
constant dull aching pain in the region of the hip or 
shoulder with localized swelling and no restriction of 
movement. X-ray examination reveals an isolated 
bone tumor of central origin. Surgical removal and/or 
radiotherapy are followed by a permanent cure or the 
late onset of multiple myelomatosis. The author has 
found 49 cases reported to date and adds a case of his 
own. 

The patient, a man of 50, was found, during the 
course of a lobar pneumonia, to have a mass deep in 
the right iliac fossa. Intravenous pyelography, done 
to exclude urinary tract disease, revealed a large area of 
destruction in the right ilium, shown by biopsy to be 
a plasmocytoma. No additional foci were found in the 
remainder of the skeleton. Though the patient gave a 
history of pain in the hip of some three years’ duration, 
he refused treatment. Two years later he was seen suf- 
fering from general weakness, loss of weight, and 
dyspnea. X-ray examination of the skeleton now re- 
vealed multiple myelomatosis involving the left femur, 
cranial vault, ribs, and both humeri. Bence-Jones 
proteose was present in the urine. Death ensued a 
few weeks later. 

This case raises the question whether the removal of 
the original lesion in the ilium would have prevented 
the onset of multiple myelomatosis. It is also a matter 
for speculation whether multiple myeloma is a systemic 
disease of the bone marrow or a terminal stage of mul- 
tiple metastases from a primary plasmocytoma. 

The radiological appearance of plasmocytoma of bone 
depends on the site of the tumor. In a flat bone like 
the ilium the lesion is osteolytic, with no sclerosis or new 
bone formation. The cortex is thinned but not broken, 
and coarse trabeculae cross the medullary cavity in a 
vertical direction. The radiological diagnosis is often 
giant-cell osteoclastoma. In a long bone the lesion does 
not occur at the end of the shaft as does osteoclastoma; 
extension occurs in the long axis of the bone with com- 
plete absence of periosteal or osteogenic reaction. In 
the differential diagnosis simple bone cyst, Ewing’s 
tumor, endosteal sarcoma, osteitis fibrosa cystica, and 
metastatic carcinoma must be considered. It is worth 
noting that if in a case of plasmocytoma a multiple 
myelomatosis does subsequently develop, the multiple 
bone lesions bear no resemblance to the primary plas- 
mocytoma, but appear as small, circular, sharply de- 
fined areas of rarefaction within the medullary cavity. 

Sternal puncture is of value while the growth is 
localized. True plasma cells or cells identical with the 
tumor cells may be found in excess in the sternal mar- 
row. Blood chemistry is normal and the Bence-Jones 
test is negative in the presence of a localized plasmo- 
cytoma. With the onset of multiple myelomatosis the 
characteristic changes in the blood appear. The serum 
calcium may be elevated and, if there is renal damage, 
phosphorus retention will occur. 

The histologic diagnosis is not always positive, due 
to the fact that this tumor may occur in a variety of 
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related types. Some pathologists distinguish between 
plasmocytoma and plasmosarcoma. Others agree that 
there is a slowly growing type composed of true mature 
plasma cells and a more rapidly growing anaplastic 
type resembling a reticulosarcoma or lymphosarcoma. 

The reported cases were treated variously, by am- 
putation, curettage, and radiation, but nothing is to be 
learned as to the relative merits of these methods, owing 
to lack of adequate follow-up. In general, it may be 
said that the prognosis is less favorable than in osteo- 
clastoma and considerably more favorable than in os- 
teogenic sarcoma, with the possibility of an untreated 
patient (as here reported) surviving for five years or 
longer. Max Climax, M.D. 


Intervertebral Disc Injury: Analysis from an Indus- 
trial Standpoint. Hemy C. Marble and 'William A. 
Bishop. J. Indust. Hyg. & Toxicol. 27: 103-106, 
April 1945. 

In a series of 496 industrial cases in which herniation 
of the intervertebral disk was suspected, 92 patients 
were operated upon, while the remainder received other 
therapy. From this series all cases with complica- 
tions, fractures, or other lesions which might confuse 
the picture, were eliminated. The 92 cases are an- 
alyzed from the standpoint of cost, disability, cause, and 
diagnostic criteria. 

Thirty-four men were able to resume their occupa- 
tions at approximately the same rate of pay within 
six months ; 9 patients returned to work within a year; 
in 49 the disability lasted more than a year. The total 
cost (for medical care and compensation) of a poor re- 
sult is more than six times the cost of a favorable end 
result; the medical cost is over three times what is paid 
out when a worker gets weU within six months and over 
ten times that of a quick recovery. 

All of these cases were seen by various consultants. 
A preoperative diagnosis of ruptured disk was made 
neurologically in 73 cases and was confirmed at opera- 
tion in 53. The orthopedic surgeon was correct in his 
diagnosis in 44 out of 54 cases. A diagnosis based on 
lipiodol injection of the spinal column proved correct 
in 23 out of 28 cases. Air used as a contrast medium 
in 37 cases indicated herniation of the intervertebral 
disk, but among this number only 25 herniated disks 
were found at operation. There was a de6nite record 
of muscular atrophy in 26 patients, but at operation 9 
of these were found not to have a protruded nucleus 
pulposus. High protein was found in the spinal fluid 
in 21 cases, but at operation only 16 had positive disk 
findings; a normal protein was found in 16 patients with 
herniated disks. 

A discussion of intervertebral disk injurs^ by Dr. 
Eric Oldberg and Dr. Paul B. Magnuson is appended. 
Doctor Oldberg emphasizes the importance of a trial of 
conservative management. He rarely undertakes 
operation in suspected disk injuries in patients over 
fifty years of age. He believes that fusion should not 
be done unless there is a distinct orthopedic reason for 
it. He does not favor the use of a contrast medium in 
spinal canal roentgenography, having seen definite 
filling defects in many cases in which no lesion was 
found at operation and normal films in many others in 
which a large ruptured disk was eventually discovered. 
Doctor Magnuson believes that the percentage of cures 
in the series reported by Marble and Bishop would 
probably have been much lower in less prosperous 


times. They cover a five-year period (1939 to 194 
when employment was at a maximum. 


Disc Lesions in Relation to Pain. A, Craig Mc<k7. 
Brit. J. Radiol. 18: 153-157, May 1945. 

There has been a tendency in recent years to oveb:; 
the more common but less spectacular lesions cf fc 
disks which cause pain. 

The intervertebral disk consists of three parts. T:; 
cartilage plates, which play an important part in & 
pathology, are thin plates of hyaline cartilage Ihii: 
the vertebral bodies above and below. There is x 
compact bone under them. A fibrous ring fonts £: 
greater part of the disk and encloses the nudais ns;.', 
■which is a gelatinous mass. The nucleus, except in h‘.s 
life, is under pressure estimatedtobeabout.301h.toti; 
square inch. In childhood the cartilage piates di? 
the bone in grooves, which are most conspicuous afv.. 
the age of ten. Later, deposits of calcium app^n- 4 
each groove to form a peripheral ring of cssffi. n...- 
which eventually form the compact bony ring cf 1— 


vertebra. . . ... 

Disk lesions show different characterises at mn«c. 
age periods. In adolescent spines, slight ap^— — • 
are often observed in the region of the nucl^ ptt ■ 

or there may be more marked hemispherical ' 

the nuclear center into the vertebral bodj. 
a break in the cartilage plates undw tlm 
pain ensues. If the fissure in the cartilage n slign.i- 
escape of the nuclear tissue is gradual aj’d a 
barrier forms around the margin. If ^ 
there may be an explosive 
with a considerable defect. These tend t 
placement by bony tissue. bores: 

Epiphysitis of the Scheuermann ‘5"^ pVeri 
the ages of fourteen and seventeen. Scbfflor^P^^ 
this condition on the basis of ^oss nuc 
the author believes that there is no ou 
inflammatory; process. The condi c'l- 

and requires more and “uiW i . 

clear ruptures. Wedging of the vertebraej^ap ^ 
cur. There is sometimes active ^ray 

course of the disease. Careful an P 
cbniild be made to rule o 


ifection. . . tVip 

The typical posterior “ posteri«-*- 

rimarily a disease of young adult ^ {jclcr c 

xtion of the nucleus may be a predispo.»= 

ich cases. , ,• 1. begfc to !■?;' 

From about forty years on, th 

Itality. Annular degeneration is C - 
arrowing of the intervertebral spac- ^^.,5:;- 

:ere are shrinkage and Ifd; 

treading of the nucleus onnulus 

igeneration is 0neuit^l!^,w 

main only as a nm of fibrcj^ vitality u J"' 

immon manifestations of loss of u 
.rmation of spurs. In determmmg 
veen osteo-arthritic changes and p for f;-;; 

ust look beyond the spur ^"^.f^teraiticuhrFj.; 
sk destruction or changes in th ^ 
o a certain e.xtent spur formation ^ 

; physiological. . t rhe 

Gross destruction and "a^^'^folnts idth ^ 

tuse subluxation of the articular JOinL^ 
the neural foramina and resulting P 

SVPN'E' J - 


Vol. 40 


Abstracts of Current Literature 


303 


Pantopaque Myelography: Results, Comparison of 
' Contrast Media, and Spinal Fluid Reaction. William 
G. Peaclicr and Robert C. L. Robertson. J. Ncuro- 
-surg. 2: 220-231. May 1945. 

Pantopaque was used as the contrast medium in 
300 successive myelographic examinations, with cx- 
;cellent results. In 150 cases operated upon for herni- 
ated nucleus pulposus, the diagnostic accuracy was 
96.7 per cent. Pantopaque is comparable to lipiodol in 
fluoroscopy and x-ray interpretation but, unlike the 
'latter, it is easily removed and is gradually absorbed. 
iReactions are extremely rare. Pantopaque is not con- 
traindicated in the presence of inflammatory or de- 
' generative lesions, and encystment has not been seen. 
;The meningeal response to injection has been minimal 
and transient. Facts are presented to show the value 
'.of contrast media and to emphasize the possibility of 
.error if too great reliance is placed on the clinical data 
?and routine x-ray examination in determining the pres- 
ence or absence of disk lesions. 

' Further Experience with Myelography with Abrodil. 
; Sigfrid Arnell. Acta radiol. 25: 408-413, Nov. 21, 
1944. (In German.) 

‘ Myelography with a water-soluble medium was first 
" described by Lidstrom el al. in 1931. However, fatal 
• accidents were reported by several authors, being ap- 
'■ parently due to the high osmotic pressure of the con- 
' trast substance. A 20 per cent solution of Abrodil is 
' free of this risk and leads to only transient pain in the 
’ legs and in the distributions of nerves touched by the 
solution. However, a preliminary intracutaneous test 

■ for sensitivity should always be made. 

_ The patient is subjected to lumbar puncture in the 
sitting position and 2 c.c. of 7 per cent novocaine are 
! yijected for lumbar anesthesia. After about ten minutes 

■ (to allow development of anesthesia) 10 c.c. of 20 per 

t cent Abrodil is injected and the required posterior and 
^ projections are made. The patient is kept with 
'■ aud shoulders elevated for some hours after 

' e examination. This contrast medium is rapidly 

a sorbed; so rapidly that it is usually impossible to 
retake films if the first prove unsatisfactory. Pa- 
lenk who had been subjected to both Abrodil and air 
dl experienced less reaction from the Abro- 

■ The article is illustrated with some myelograms on 
Peratively proved cases. Lewis G. Jacobs, M.D. 

T Pseudarthrosis Following Fractures of the 

'■ PrV ^"^^s^srse Processes. Geoffrey Hyman. 

■ “W. J. Surg. 32: 503-505, April 1945. 

j years, sustained a fracture of the 

esse ’ Af ’ right lumbar transverse proc- 

' nias^ three months of immobilization and 

complained of constant pain in the lower 
time' bending. X-ray examination at this 

: jacent bony processes projecting from the ad- 

' and °f the transverse processes of the 2d 

^ nrntion f pn the right side, with for- 

masses marked joint between the new bony 

"'as rai A flt'sstion of a congenital abnormality 
filnis excluded only after the original 

Porarv Manipulation gave only tem- 

t^ass oi therefore, decided to excise the 

tion the”*^'' formation and the joint. At opera- 
^ Section found to be enclosed by a capsule. 

rough the pseudarthrosis showed a fibrous 


band between the bone masses, which prevented 
union ; a comparatively well organized hyaline cartilage 
covered the joint surfaces. Max Climan, M.D. 

Progeria: Clinical, Metabolic and Pathologic Studies 
on a Patient. Nathan B. Talbot, Allan M. Butler, 
Edward L. Pratt, E. A. MacLachlan, and J. Tann- 
heimer. Am. J. Dis. Child. 69: 207-279, May 1945. 

Metabolic studies on a boy with progeria were carried 
out during the year preceding his death from coronary 
thrombosis, at the age of seven and a half. The clinical 
picture was typical of progeria — dwarfism, loss of hair 
and of subcutaneous fat, and precocious arteriosclero- 
sis. The intelligence quotient was high. 

Roentgenograms revealed the following noteworthy 
features: The sutures of the skull were narrower than 
usual at the patient’s age; the mandibles were un- 
usually small, and there was under-development of the 
coronoid and condyloid processes; the bones of the ex- 
tremities were small; the epiphyseal lines appeared 
definitely narrower than usual; lateral views of the 
spine showed an unusual degree of anterior notching; 
the shafts of the femurs were narrow, in contradistinc- 
tion to wide femoral necks; the axis of the femoral neck 
was a continuation of the axis of the shaft; the pubic 
and ischial bones were completely and precociously 
united; the skeletal age, estimated from the hand and 
wrist, corresponded to the normal for a six-year-old boy 
according to Todd’s standards, and most of the bones 
of the body appeared to be poorly mineralized. Espe- 
cially notable was the lack of subcutaneous tissue. A 
roentgenogram of the arms taken when the patient 
was two years old indicated that he possessed a visible 
amount of subcutaneous tissue at that time while a simi- 
lar film taken at the age of six and a half revealed none. 

Metabolic studies showed that the patient ingested 
and assimilated a quantity of food adequate for the 
maintenance and growth of normal children of similar 
body weight. It appeared, however, that all the cal- 
ories in the diet were used to meet the basal and inter- 
mediary requirements of energy metabolism, thus 
leaving no residue for growth or the accumulation of 
subcutaneous fat. With testosterone therapy the pa- 
tient gained a greater weight of musculature, accord- 
ing to the data on nitrogen and potassium balance, than 
he gained in total body weight. This was interpreted 
to mean that he had burned a significant amount of 
stored body fat to pay for the caloric deficit incurred 
by building muscle. The final studies showed that the 
patient could be made to gain by reducing the energy 
output with the aid of thiouracil. The authors con- 
clude that the hypermetabolism in this patient was not 
due to hyperthyroidism as it is ordinarily encountered 
in children. Postmortem examination revealed no 
explanation for the clinical characteristics or metabolic 
features of this condition. 

Renal Rickets — A Case Report. Frank J. Borrelli 
and George G. Green. Urol. & Cutan. Rev. 49: 213- 
216, April 1945. 

The authors’ patient was an 11-year old white girl, 
who had been examined elservhere at the age of ten 
when extensive bone, kidney, and blood chemistry 
changes were already present. Roentgen examination 
showed demineralization with fragmentation and widen- 
ing at the metaphyses of the long bones, incomplete 
epiphyseal development, a diffuse homogeneous thick- 
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ening and finely irregular fuzzy appearance of the skull, 
and increased condensation of the vertebral bodies. 
Retrograde pyelography revealed hypoplastic kidneys 
with a reduction in the parenchymal tissue. Hyper- 
tension was believed to be due to decreased kidney 
function. The non-protein nitrogen and urea nitrogen 
were elevated and the carbon dioxide-combining power 
reduced. Blood calcium was low and phosphorus 
high, which probably accounted for the rachitic changes. 

Maukice D. Sachs, M.D. 

Osteomyelitis of the Clavicle. Tina Gray. Brit. J. 
Surg. 32: 466-467, April 1945. 

A boy aged 12 complained of pain and slight swelling 
over the left clavicle after a fall. A fracture was sus- 
pected, but roentgen examination showed a normal 
bone. Two weeks later there were signs of an ab- 
scess, which was incised and drained. The roentgeno- 
gram revealed destruction of the outer third of the 
clavicle. After another week there was an elevation 
of temperature and the area over the clavicle was 
swollen, red, and fluctuant. The previous incision was 
enlarged and the entire clavicle was removed, leaving a 
pus-filled cavity lined with congestive granulations. 
Recovery was uneventful and after three weeks there 
was palpable formation of bone at the acromial end. 
After six weeks x-ray films showed beginning molding 
of the new clavicle, and in two months the wound was 
healed and there was a normal range of movement. 
The final films show a completely regenerated clavicle. 

Max Climan, M.D. 

Roentgen Demonstration of the Semilunar Carti- 
lages of the Knee. J. W. Grossman and Howard H. 
Minor. Am. J. Roentgenol. 53: 454-465, May 1945. 

By combining the injection of a small amount of air 
with forced abduction of the knee joint during roentgen- 
ography, the authors have been able to visualize both 
semilunar cartilages satisfactorily. Ten to 20 c.c. of 
atmospheric air, filtered through several thicknesses of 
sterile gauze, is slowly injected into the joint after as 
much fluid as possible has first been withdrawn. De- 
vices are described for stabilizing the thigh and knee 
while abduction of the leg is done manually. Both 
compartments of the knee joint, medial and lateral, are 
examined with the patient prone and supine. Exami- 
nations are made in the Trendelenburg position so as 
to allow fluid to gravitate away from the joint space, 
thus preventing interference with the meniscus shadows. 
The air is absorbed in about five to seven days. By the 
technic used, all parts (anterior, lateral, and posterior 
horns) of the lateral and medial semilunar cartilages 
are visualized. In many instances the cruciate liga- 
ments are seen. The articular cartilage over the tibia 
and femur is also shown. 

A detailed description is given of the normal appear- 
ance of the lateral and medial semilunar cartilages. 
Pathological changes may be recognized by any altera- 
tion in their appearance from the normal. There are no 
constant pathological pictures (with the exception of 
bucket-handle tears with dislocation), since each case 
varies. Thinning and fraying may indicate degenera- 
tive changes. The bucket-handle tears of the menisci, 
with dislocation of the fractured portion of the carti- 
lage into the intercondyloid notch, usually result in a 
fairly constant roentgen appearance. Most of these 
have been demonstrated in the medial meniscus. 

The technic described is harmless and has not pro- 


duced any untoward effects nor aggravated etisfinj 
symptoms. Two important facts have been das- 
onstrated by this method of examination of the knee; 
( 1 ) the lateral meniscus is fractured more often than is 
generally believed, and ( 2 ) in many cases both eatti- 
lages are shown to be involved. The degree of damaje 
of a meniscus may be visualized and this may serve as a 
guide to the proper therapy. 

Many illustrations are given showing the noma! 
semilunar cartilages and various types of injury as 
demonstrated by the method described. 

Clarence E. Weaver, M.D. 

Pellegrini-Stieda Disease. E. James Buckley, 
U. S. Nav. M. Bull. 44: 947-951, May 1945, 

Two cases of Pellegrini-Stieda disease are recorded. 
In each there was a history of trauma to the knee and 
in each the characteristic roentgen picture of crescentic 
calcification in the region of the adductor tubercle was 
obtained a few weeks subsequent to the injury. 


Radioulnar Synosteosis of Traumatic Origin. 
port of a Case. H. G. Lee. New England J, Med. 

232: 498-499, May 3, 1945. 

This is the report of a severe injury to the forrar 
with fracture of both bones. Open reduction was don 
with good union, but ossification across themte" 
space occurred, preventing rotation. . 

tion was done to remove the bridge . 

bones and the raw bone was covered withjn^ 
The forearm was dressed with compression an 
supination. Three years after the last opeiat.on, 
about 75 per cent rotation M-D. 

Delayed Rupture of the ^ 

Tendon Following CoUes’s ,045 

Coburn. Am. J. Surg. 68 : 234-239 

A case of delayed rupture of , , . t^^yristbie- 
longus tendon following a fracture 0 g^imatcly 

ported. When first seen by the app ^ 

five months after the fracture occ iJi 

complained of pain along the Examin^^® 

thumb and inability to extend it lui y- , ^ 

showed a typical flexion 7 nyffbox, 

The lateral border of the anatomical s 

formed by the extensor polhcis tend , 
be missing when either voluntaiy ini- 

were made to extend the thumb. . over tk' 

pairment of sensation, d to produce ««»• 

extensor pollicis longus muse e aspect « 

sion of the thumb. On palpation of “ occup^^ 

the wrist, in the region of the ^vas c®' 

by the extensor pollicis longus tissue but 

siderable thickening of the su ^ slig 

definite area of ten derness. X-ray ,vith “ 

forward angulation of the lower e 
smaU elevated rounded hp of .ptje articii'^ 

along the site of the previous ,vas no re- 
surfaces of the joint were smooth. Arev're 

dence of any abnormal bony ture showed lb 

the film. ..ken at f « “jS 

it was not a typical Colics s ,,^^-5 

believed, but more of a ■teprom>n‘="‘'‘ 5 e'il 

Smith type, and there was ^ ^efin J J j^al frapne’ 
bone on the posterior aspect ol tnc j 
at the site of fracture. 
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Good functional and anatomical results were ob- 

• tallied in this ease by operative repair, using a tendon 
'transplant from the extensor cariai radialis longus. 

• The audior considers the use of an unpadded plaster 
-'■cast together with early active motion, as advised in 

i Bohler’s technic, a possible etiological factor in rupture 
- of a tendon. In the case reported, no splint was ap- 
. plied. 


" Anomalous Fusion of the Scaphoid and the Greater 
Multangular Bone. M. G. Henry. Arch. Surg. SO: 
240-241, May 1945. 

Congenital fusion of the carpal or tarsal bones is a 
, . rare anomaly. It may occur independently but it is 
usually associated with synostosis of some of the inter- 
\ phalangeal joints. Unlike the other carpal bones, the 
■scaphoid and greater multangular begin to ossify in 
':the same year of life (the sixth), and this embryonic 
similarity suggests that they might more often be in- 
volved in such an anomaly. Cushing has reported 
. familial transmission of such fusion as a non-sex-linked 
n: mendelian dominant. An illustrative case showing 
o congenital fusion of the scaphoid and greater multan- 
: gular, with a concomitant traumatic fracture of the 
scaphoid, is briefly reported. 

Lewis G. Jacobs, M.D. 


Ahuormality of the Calcaneus as a Cause of Painful 
-! Heel. Its Diagnosis and Operative Treatment. A. 
Fowler and J. F. Philip. Brit. J. Surg. 32: 494-498, 
April 1945. 

_ The authors have frequently observed painful swell- 
. s ing on the posterior aspect of the heel immediately 
proximal^ to the insertion of the tendo Achillis. All 
such patients fall into one of two categories. In the 
_ first group a definite bursa lying superficial to the 
tendo Achillis is excisable and thereafter no recurrence 
^ of the condition is seen. In the second group no actual 
)■ excisable; the thickened tissue superficial to 

e tendon appears to consist of a chronic inflammatory 
, reaction of the skin and subcutaneous tissues, and a re- 
. crudescence of the syndrome is invariable. Lateral 
(; ™^’**-Senograms of recurrent cases show a peculiarly 
• th^^ ff *^^^*^*® with a prow-like projection underlying 
,■ ® ^ected area, but cases with a demonstrable bursa 

superficial to the tendo Achillis do not show this ab- 
normality. 

a ^ 1 * these observations, the authors undertook 

K s u y of anatomical variations in the os calcis. In 
adult bones in the dry state, measure- 
' tno^t^ • fixed points were fairly constant. The 

4 beti ’ variation occurred in the angle formed 

calcis^^Tm ^nd inferior surfaces of the os 

f‘ 69 de angle was found to vary between 44 and 
Portan*^^^ Diminution of the angle was of no im- 
-! inthec'^B ■ cases showing structural changes 

if in the ” covering the bursal area, the angle was 

! jection^^f°ti.°^ The increased pro- 

Crease it° hursal area which accounts for the in- 
'ts inserti ^^^le comes to bear on the tendon above 
Way fie point the tendon cannot in any 

J “ccur in pressure. Secondary changes 

The operai^ hone, the tendon, and overlying tissues, 
portion of technic for removal of the projecting 
'ucluding the bursa, is described. 

Max Climan, M.D. 


Joint Disease Associated with Acromegaly. H. 
Wainc, G. A. Bennett, and W. Bauer. Am. J. M. Sc. 
209: 671-687, May 1945. 

Complete pathologic and roentgenologic studies 
were made of the bones of a 58-year-old white male who 
had pronounced acromegalic features and skeletal 
changes. The vertebral column showed gross, micro- 
scopic, and radiologic alterations, most of which were 
consistent with degenerative joint disease such as is 
seen in elderly non-acromegalic individuals, with three 
c-xceptions: The hypertrophic spurring at the inter- 
vertebral margins was unusually marked, the trans- 
verse diameters of Dll and D12 were slightly greater 
than those of LI and L2, and there was complete and 
extensive bony union between D6 and D7 associated 
with e.\ccedingly severe degeneration of the intervening 
disk. Whether these changes were incidental or spe- 
cifically related to acromegaly could not be determined. 

According to Erdheim (Virchows Arch. f. path. Anat. 
281: 197, 1931), the acromegalic spine is distinguished 
by additional growth of the vertebral bodies and inter- 
vertebral disks. The newly formed bone, which occurs 
mostly on the anterior and lateral aspects, is demar- 
cated, especially on the roentgenogram, by irregular 
arrangement and deficient calcification of the tra- 
beculae. The new cortex is abnormally wide, and the in- 
creased transverse diameter of the vertebral body may 
give the mistaken impression of reduced height. In 
purely degenerative disease of the spine, marginal exos- 
toses develop in response to degeneration of the disks 
and therefore vary in location and degree, while in 
acromegaly they are more uniformly distributed, since 
they are independent of disk degeneration. 

The lesions of the peripheral joint surfaces were not 
distinctive. The earliest histologic changes in senescent 
arthropathy are swelling and fibrillation of the matrix 
of the superficial hyaline covering, leading to its erosion 
and subsequent alterations in joint margins, subchon- 
dral bone, and synovia. In acromegaly the earliest 
changes are hyperplasia and hypertrophy of the colum- 
nar zone of chondrocytes associated with an increase 
in matrix. Later changes similar to those of senescent 
arthropathy occur, so that the two conditions can be 
distinguished in the incipient stages only. 

The changes seen in the ribs were unusual. There 
were marked and irregular hyperplasia and h 3 q)ertrophy 
of the chondrocytes and an increase in matrix in the 
middle cortical portions of the cartilaginous rib; this is 
responsible for the formation of the acromegalic rosary 
of the rib seen clinically and roentgenographically. 
There was also a progressive endochondral ossification 
at the cartilage bone border, leading to an abnormal 
expansion of the thorax, long known as one of the strik- 
ing characteristics of acromegaly. 

In many respects, especially where marked changes 
have occurred, the histologic features closely resembled 
those of severe degenerative joint disease. In some sites 
evidence indicates a reactivation of cartilage growth 
and enhanced endochondral ossification, unphysiologic 
at the patient’s age, and perhaps the result of a specific 
hormonal stimulus. Benjamin Copleman, M.D. 


Roentgenological Changes in Lead Poisoning in 
Children. Stig Radner. Acta radiol. 25: 719-726 
Nov. 21, 1944. (In German.) 

Lead poisoning in children produces principally 
neurological and gastro-intestinal symptoms. Both 
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clinical and laboratory findings are often indefinite. 
The roentgenologic changes in the bones (the “lead 
line”) are quite constant but are not pathognomonic. 
A similar appearance may result from rickets, espe- 
ciallv after overdosing with vita min D, from syphilis, 
from the early changes of marble bones, from phos- 
phorus poisoning, and from bismuth poisoning. 

Leuts G. Jacobs, AI.D. 


GYNECOLOGY AND OBSTETRICS 

“The Krukenberg Tumors.” The Roentgen ^d 
Gastroenterological Aspects of Secondary Ovarian 
Carcinoma. Robert M. Lowman and Samuel _D. 
Kushlan. Gastroenterology 4: 305-322, April 1945. 

Eight cases of Krukenberg tumor are presented, with 
special emphasis on the gastro-enterologic and roentgM 
aspects. A clear-cut historj' of a gastro-intestinal dis- 
turbance was obtained in 5 cases. Five patients had 
bilateral ovarian involvement, while in 3 only the right 
ovary was involved. In 2 cases the diagnosis of ^e 
primary site of the tumor was made, but the ovarian 
involvement was not recognized at operation. In the 
remaining 6 patients, the secondary lesion was recog- 
nized first. 

The cases are divided into two groups, one presenting 
symptoms indicative of pelvic disease and the other 
with symptoms pointing to a lesion in the gastro- 
intestinal tract. In the first group of patients, clinical 
and surgical investigations were directed to the pelvic 
area. These cases illustrate the importance of a rou- 
tine preoperative gastro-intestinal survey in every pa- 
tient suspected of having a carcinoma of the ovary, to 
rule out the possibility of a primary tumor of the diges- 
tive tract. Although gastro-intestinal symptoms occur 
in association with pelvic disease, it is not safe to assiune 
that this is a reflex mechanism without roentgen studies 
of the digestive tract. 

Careful pelvic examination in any female patient 
with gastro-intestinal symptoms is also important. 
During exploration of the abdomen for gastric cancer, 
the possibility of ovarian metastases should be inves- 
tigated. 

Ascites was recorded in 4 cases. Roentgenographi- 
caUy, a difiuse haziness of the abdomen, obliteration of 
the psoas outlines and subperitoneal fat may be found 
associated with abdominal ascites. The gas-filled 
loops of small intestine appear to be floating free in the 
abdomen in the scout films, and the diaphragm is 
elevated. 

Roentgenograms of the gastro-intestinal tract in 
either primary gastric or ovarian cancer should be 
studied for evidence of involvement of the small bowel. 
In 6 of the S cases in this series, generalized peritoneal 
carcinomatosis was found at operation or autopsy. 
Roentgen changes in the small intestine due to per- 
itoneal carcinomatosis consist of (1) alteration of the 
mucosal pattern and (2) motility changes. The authors 
believe that the “irritation pattern” usually associated 
with peritoneal carcinomatosis is distinguished by (1) 
segmentation, (2) hirpomotility, (3) irregular contours, 
and (4) feathering or fraying of the bowel margins sug- 
gestive of mucosal ulceration but due solely to serosal 
involvement. Less frequently, extreme irritability, 
abnormal segmentation, and hypermotilitj' may be ob- 
served. In other cases, the loops of small bowel show 
various degrees of dilatation associated with multiple 


fluid levels in the erect position. It is posrl'e fii: 
carcinomatous nodules in the mesentery and a -ir 
serosal surface of the bowel can produce arcis ci 
localized small intestinal obstruction and hypccnonSr. 
Roentgenograms in 4 cases are reproduced. 

Studies in X-Ray Pelvimetry: AnEvaluationciPed: ' 
Radiography with a Plea for Simplicity. 0. S. Hewc 
J. Obst. & Gynaec. Brit. Emp. 52: 14S-173, .\pr2 VJtl 
The author reports a study in which Mictx’s 
formula for determining the area of the pelvic Irb n: 
outlet (J. Obst. & Gynaec. Brit Emp. 43: P5), IKi 
was applied to a senes of dry pelves. Dioptomcii 
tracings were made of the pelvic brim and tie cnj-._ 
and the calcrrlated area was compared with tietci 
area as determined by a planimeter. Calcnla Jj-^c 
the area of the pelvic brim, in 60 instances, showts n 
average error of 8.5 per cent, the calculated area n s- 
ca=es being less than the true area. The nan 
of error was found to be the sacral promoatc^. Tw-z 
the tracings were reconstructed, disregarding ni n- 
croachment of the promontory , the (^cuAtm s_. 
planimeter areas were in close corresponnence, 
within an error limit of 5 per cent. ■ 

The area of the plane of the outlet was 
20 pelves, including some with pronounced^a-- 
tion . In 10 instances the calculated ^ 

in 10 it was less than the true area. Urth-Seiceph.- 

the error was less than 10 per ^t. anticrgr:- 

Having determined the hunts of 
ceeds to a discu5Si£KX of 

fromtheroentgerrfita. The conjugate and^^_ 
diameters at the Iwim measmed and 
cording to their known herg ^ ® ^ calculated. Pn 
them the area and bnm mdex {onndtoh 
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pelvic brim, and this he believes cannot be accom- 
plished by any method. This inlet seen on the film 
represents a level near to that of the pelvic cavity. 
The iliac portion of the iliopectineal line cannot be 
seen, and its anterior portion is usually simulated by 
other anatomic features. It is, therefore, impossible 
by radiographic means to obtain measurements of the 
superior strait, f.c., excluding the conjugata vera, on the 
lateral film. The estimation of the area and the pelvic 
brim index for this level are discussed and a solution is 
offered. 

The paper closes with a survey of various methods 
of x-ray pelvimetry and its present status. 


THE GENITO-URINARY TRACT 


intestinal gas), and a scout film is taken. After the 
skin is prepared, a small wheal is raised with novocain 
in the region of the angle of each scapula, and 50 c.c. 
of contrast solution (prepared by adding 80 c.c. of 
normal saline to 35 per cent diodrast or 40 per cent 
“diodrast compound”) is injected into each area. 
Films are taken at ten-minute intervals for fifty min- 
utes. Care should be taken not to inject the dye over 
the kidney area, thereby obscuring renal details. 

The authors are of the opinion that subcutaneous 
pyelogram studies are a satisfactory substitute for in- 
travenous urography and are indicated in children or 
adults if the veins arc difficult to find. 

The literature on subcutaneous and intramuscular 
pyelography is reviewed. Maurice D. Sachs, M.D. 


Excretion Urography, Its Value in the Diagnosis of 
Renal Diseases. Harry A. Olin. Urol. & Cutan. 
Rev. 49: 320-223, April 1945. 

Excretion urography was first introduced in 1929. 
Routine e.xamination includes a scout film before the 
injection of the dye, which is preferably done in the 
morning after abstention from food and drink for eight 
hours, and films taken at five-, fifteen-, thirty-, and 
sixty-minute intervals after injection. If excretion is 
delayed, films are taken at later intervals. 


Excretion urography is indicated (1) in conditions 
precluding cystoscopy and ureteral catheterization, as 
ureteral or urethral strictures, fistulae, certain anom- 
alies, etc.; (2) when instrumentation is difficult, as 
aged and debilitated patients in whom anesthesia is 
impossible, in injury to the genito-urinary tract, and in 
children; (3) in lower urinary tract infections and in- 
fections of the adnexa; (4) following nephrectomy to 
j the condition of the opposite kidney; (5) 

following kidney and pelvic operations to determine the 
praenceor extent of ureteral injury; (6) in pregnancy; 
(') for the differential diagnosis of abdominal tumors 
and of gallstones and renal calculi; (8) in malposition 
and anatomic anomalies of the kidney and ureters; 
nn ” infections; (10) in certain renal tumors; 
I 1) to deteimine urinary stasis; (12) to determine the 
e^ee of urinary obstruction, as from calculus. Con- 
raindications are: liver disorders, nephritis, exudative 
lathKis, and uremia. Special caution should be ex- 
ercised in the use of contrast media in the presence of 
Hyperthyroidism. 

fi pathological renal and extrarenal lesions 

rs determined by urography are discussed. Full co- 
peration between the radiologist and urologist is es- 
ential for a correct diagnosis. 


Maurice D. Sachs, M.D. 


flrography. Jacob H. Vastine, 2d, 
Vastine. Urol. & Cutan. Rev. 49: 
iy^201, April 1945. 

in' 20 uiade a study of subcutaneous urography 

also d ii) whom intravenous urography was 

vni„„ difference was found in the diagnostic 

'ame of the two procedures. 

1931 method was first introduced in 

'vith in “‘.particular advantage in children or adults 
hydratf ■'(eins. After a 12-hour period of de- 
A drv m" 1 • is tested for iodine sensitivity, 

is heliev d u before injection of the dye (it 

c that this procedure reduces the amount of 


Renal Lithiasis and Its Treatment. A. Hyman. 
Surg. Clin. North America 25: 307-324, April 1945. 

After a discussion of the etiologic concepts and the 
clinical aspects of nephrolithiasis, the writer considers 
briefly the urological investigation. This entails a 
careful urinalysis, radiography, pyelography, and cys- 
toscopy. Approximately 10 to 15 per cent of renal 
calculi fail to show up on the plain films, and for more 
complete information, intravenous urography is es- 
sential. Numerous roentgenograms illustrate this 
part of the paper. 

Following a complete urological work-up one is in a 
position to determine whether the treatment should be 
medical or surgical. Operation may be contraindicated 
in certain cases of bilateral staghorn calculus, recur- 
rences following surgery, and cystine stones. Inter- 
vention is indicated, first, from the subjective point of 
view, if the calculus produces attacks of pain or colic 
and is of such a size that its spontaneous passage is 
questionable. Any calculus that causes infection and 
obstruction should definitely be removed. The author 
also considers a silent calculus a potential source of 
trouble and advocates removal. 

Immediately prior to operation for multiple pelvic 
and caliceal stones, a roentgenogram should be taken 
to be certain a calculus has not migrated into the ure- 
ter or been extruded from the pelvis into a calix or vice 
versa. 

Facilities should be on hand to take roentgenograms 
of the surgically exposed kidney. (For this purpose the 
author uses a simple dental film.) In a series of 85 
operative x-ray control examinations, stone or stone 
fragments, which could not be palpated and were not 
demonstrable on the routine roentgenogram, were 
located in 29 cases, or 34 per cent. The extended use of 
this method would lower the percentage of so-called 
true recurrences, for undoubtedly many of these are 
actually residual calculi. 

Ellwood "W. Godfrey, M.D. 

Inflammatory Lesions of the Kidneys. Lewis J. 
Friedman and Paul S. Friedman. Urol. & Cutan. 
Rev. 49: 201-204, April 1945. 

Early roentgen recognition of renal inflammations is 
of prime importance if prompt specific therapeutic 
measmes are to be instituted. Excretory urograms, 
including a scout film, are routine, to be followed by 
retrograde studies if there is any doubt as to the diag- 
nosis. 

Kidney inflammations are classified as follows: (1) 
acute pyelitb and pyelonephritis; (2) chronic pyelo- 
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nephritis and pyonephrosis; (3) tuberculous pyelo- 
nephritis; (4) carbuncle of the kidney; (5) perinephric 
abscess . The roentgen criteria are as follows : 

(1) Amte Pyelonephritis: Poor filling of the pelvis 
and involved calices, presumably due to irritability, 
and blunting of the minor calices due to destruction of 
the renal papillae. 

(2) Chronic Pyelonephritis: Diminished function 
of the involved kidney; progressive blunting of the 
apical portion of the minor calices and broadening 
of their bases; dilatation of the ureter. In the end 
stage, there is poor renal function with marked de- 
formity of the calices, pelves, and ureter. When a 
calculus is present, the kidney is large, with poor func- 
tion, and the renal pelvis and proximal ureter are di- 
lated. 

(3) T uherculous Pyelonephritis: In the early stages, 
irregularity and distortion of a calix; with more ad- 
vanced disease, bulbous deformity of a calix, projecting 
into the renal parenchyma; with development of a 
true pyonephrosis, renal enlargement, deformity of the 
calices, pelvic and ureteral strictures. 

(4) Reyial Carbuncle: Smalt carbuncles produce no 
roentgen findings. Larger carbuncles show compres- 
sion of calices and widening of intercaliceal angle. 

(5) Perinephric Abscess: Obliteration of the out- 
line of the psoas muscle; scoliosis of the lumbar spine 
with concavity toward the involved side; elevation or 
restricted mobility of hemidiaphragm ; kidney and 
ureter rotated and displaced anteriorly; lack of renal 
mobility in inspiration and expiration. 

The authors emphasize that only a careful evaluation 
of the clinical and roentgen findings will result in a 
correct diagnosis. Maurice D. Sachs, M.D. 

Traumatic Infarction, of the Kidney. W. K. Rexford 
and Paul J. Connolly. Am. J. Surg. 68; 250-253, May 
1945. 

A case of traumatic infarction of the kidney in a 27- 
year-old male is reported. Following his injury, the 
patient complained of pain all over the body, but partic- 
ularly about the thorax, upper abdomen, and shoul- 
ders. Films of the dorsolumbosacral spine, pelvis, and 
thoracic cage revealed no fractiure. Physical examina- 
tion showed exquisite tenderness in the mid-epigastrium 
and in the left upper two-thirds of the abdomen, with 
some splinting of the left side. Urinalysis immediately 
upon hospital admission was normal except for a 
trace of albumin. A second specimen showed a few 
red cells but subsequent examinations did not confirm 
this finding, although two days later the albumin in- 
creased to four plus. The temperature rose to 101° 
F. daily. A flat plate of the abdomen the day after 
admission revealed a diminution in the usual gas 
shadows of the left abdomen, particularly in the left 
upper quadrant. It was impossible to state, however, 
that this could be considered definite evidence of retro- 
peritoneal or intra-abdominal collection of fluid or 
hemorrhage. The psoas shadoiv on the left was less 
distinct than on the right, and the outline of the soft- 
tissue structures in the left upper quadrant was not so 
definite as normally. The patient continued to have 
thoracic and epigastric pain, with nausea and vomiting. 
An intravenous pyelogram, on the third day, showed 
the right kidney to be entirely normal, but no dye was 
excreted from the left. The following day cystoscopy 
was done and the left ureter was catheterized. No 
urine was obtained, and the return flow of injected 


water was reddish in color. Intravenous indigo car- 
mine appeared on the right side in six minutes, but nor.e 
from the left side in ten minutes. In retrograde pyelo- 
grams the kidney outline was not differentiated to 
the surrounding structures but the findings wot 
otherwise normal. Cystoscopy, a week later, sbowd 
no signs of indigo carmine from the left ureter in thirtr- 
five minutes, although it appeared from the right h 
seven minutes, A nephrectomy was performed. See- 
tion of the kidney revealed three yellowish-gray inega- 
lar areas representing soft infarcts, with a destruction 
of 50 per cent of the renal tissue. 

The authors conclude that intravenous pyelograais 
should be made early in any case in which rupture is 
suspected. If these are unsatisfactory in any detal, 
retrograde studies are indicated. It is believed that 
the dangers of retrograde pyelography are far out- 
weighed by the information that they give. 


Anomalies of Ureters and Kidneys as Observed bj 
the Radiologist. Bernard H. Nichols. Urol & 
Cutan. Rev. 49: 265-268, May 1945. 

According to the generally accepted theory of the 
embryonic development of the urinary tract, the rena 
buds develop from the wolffian ducts and ascen o 
divide into upper and lower segments. During t e 
ascent the kidneys rotate and the renal pelvB 
arrested in a medial position. Vascularization is • 
lieved to occur at the height of the renal ascen , w 
is completed in two months. Most urologic , 
are primarily embryonic with subseejuent a 

The development of the ureters is separate from ttet 
of the kidneys. Premature bud separate" 
of the division of the kidney into pn- 

may produce ureteral ‘iPP'^'^ation. The 
flees may be outside the bladder or the low 

ureter may be duplicated. congenita! 

suit from strictures, kinks, or 
valves. Herniation into the anomalies 

cation may produce a ureterocele. U ^ 

are of significance as predisposing I®"® /p joli- 
The common anomalies of the kidney • 
tary kidney; (2) supernumeraoe • ' j,, kidney; 

kidney with all its variations, (4; , . pj 

(5) polycystic kidneys; (6) bands obstmet- 

anomalous renal vessels and congen author db' 

ing the upper ureter. Each of these he aut^^ 

cusses briefly, emphasizing the urograpl’l' 

occur and stressing the value of excretory 
in all suspected cases. anomalies- 

Illustrations are included to show va j 

Maurice D. Wchs, 

• A 

Duplication of Right Kidney ^ ij j. Moc- 
Extravesical Ureteral Opemng. 

Am. J. Obst. & Gynec 49: 

The author states that among the app ^^^fpivcsical 
recorded cases of accessory ureters i 
openings, the frequency of ectopk 

twice that in men. In female, , pjoduccs 

opens distal to the vesical sphincte ^inctef 
dribbling. In males, it opens proximal 
and produces no symptoms. ^ 

Embryologically, the accessory 
regressive variation. It anses jj,,. caudal im' 

ureteral bud, which has its anlagc < hem? 

of the wolffian duct. The normal ureter 
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-more cauclad, reaches the bladder first. The upper 
- ; accessory ureter is carried caitdalward and, because of 
.rotation and growth of tissue between the ureteral 
-;opening and the orifice of the woIffian duct, it often 
•_ ; becomes implanted below the bladder sphincter. 

. The diagnosis is based on a history of dribbling and 
incontinence of urine in the presence of normal bladder 
■ Junction, This is confirmed by a demonstration of 
. .:niu!tiple pelves on one side, by intravenous pyelog- 
.raphy. 

. , The treatment depends on the size of the segment of 
kidney drained by the ectopic ureter. Hemincphrec- 
, ;toffly is the procedure of choice. Attempts to implant 
the ureter into the bladder are not advised, because the 
' ; accessory ureter and kidney pelvis are usually infected. 

' The author reports one case and includes photographs 
; of the diagnostic films. Stanlev H. Maciit, M.D. 


' Renal Dystopia. Leon Solis-Cohen and Samuel 
■ Levine. Urol. & Cutan. Rev. 49: 208-213, April 1945. 
- ' The authors consider the various conditions which 
' - may result in renal dystopia, or malposition, describing 
' ' the roentgen findings and illustrating these with roent- 


: genograms. For study of the urinary or renal tract, 
films in the recumbent, upright, lateral, and often in 
tangential planes, are essential. It is also important to 
• visualize the leaves of the diaphragm and pulmonary 
; ■■ bases. Localized films with the kidney field in the center 
of the film are obligatory in order to avoid the fading 
; ' ’ out of images at the upper and lower borders of films. 

Renal dystopia may be congenital or acquired. In- 
creased mobility of the kidney b favored by absence of 
peritoneal support, diminution — through absence of 
;<■ peritoneal fat — in the tension of the peritoneum and 
perirenal fascia, trauma producing stretching of the 
,'r peritoneum and renal vessels, etc. Pull and push ex- 
tfted by other abdominal viscera may also displace the 
kidneys. 


In congenital dystopia the ureter is short. The 
ectopic kidney may be on its own or the opposite side, 
and may produce a small and distorted roentgen image. 
If a crossed ectopia is present, there is likely to be a fu- 
kidneys. Ectopic kidney is to be differenti- 
ated from a movable kidney. The latter is always on 
e normal side and has a ureter of normal length, 
inough it may be tortuous and kinked. 

The kidney pelvis and calices may be dilated and dis- 
Paced, m the presence of aneurysm of the renal ar- 
cT^fi P''®®sure of the aneurysmal sac. A ring-like 
acibed shadow with a relatively dense periphery is 
onsidered a characteristic roentgen sign. 

. cyst may displace the calices and pelvis, 

locav'”^ them to present a curved distorted border 
rev 1 ™ V cyst. Roentgen examination 

eithe ^ i ^ outline and an extension of 

shadow merging with the cystic contour, 
uiem cause upward or downward displace- 

evsts f Neither solitary cysts or the 

pelvis° p I^'^Tstic kidney communicate with the renal 
"laior Sidneys may encroach upon the 

■aal " minor calices retain their nor- 

Pressur™ Pelvis is elongated and narrowed by 
conside^ polycystic disease, there is 

"■itban^ ^ Ejedial displacement of the renal pelves, 
convexity at the uteropelvic junc- 
portion of the ureter. 

Pppw rik 1 lower pole of the kidney may produce 
P acement and flattening of the renal pelvis; 


the calices may be either markedly deformed or present 
a crescentic shape. Both intrarenal and extrarenal 
tumors may displace the renal pelvis in any diameter; 
the former are more often accompanied by pelvic de- 
fonnity, while in the latter the kidney pelvis may be 
normal in contour. Benign tumors of the kidney usu- 
ally produce a displacement of the kidney pelvis with 
minimal changes in the calices. Alveolar carcinoma 
produces major changes and considerable distortion in 
the kidney pelvis, while papillary neoplasms result in 
major deformity of the calices and minimal pelvic al- 
terations. 

Renal torsion may result from a perinephritic re- 
troperitoneal tumor, perinephric abscess, or perirenal 
hematoma. Maurice D. Sachs, M.D. 

Renal Ectopia. A Study of Twenty-Three Cases. 
Earl F. Nation. Am. J. Surg, 68: 67-72, April 1945. 

Renal ectopia is a congenital displacement of the 
kidney and may be of several degrees and types. There 
are three general levels which the displaced kidney 
may occupy: the lower lumbar region or iliac fossa; 
the brim of the pelvis; below the brim of the pelvis, the 
tnie pelvic kidney. The lower the kidney, the nearer 
the mid-line it usually lies. Ectopia may be unilateral 
or bilateral. Both kidneys may occupy a pelvic posi- 
tion and be fused to form a "cake" or "shield” kidney. 
The kidney may be displaced to the opposite side of the 
body from its natural position. Such a kidney may 
then be fused with or lie distal to the other kidney. 
This is known as crossed ectopia, fused or unfused, the 
former being much more common. Crossed ectopia is 
differentiated from renal duplication with contralateral 
renal agenesia by the fact that the two ureters open on 
opposite sides of the trigone. 

Twenty-three cases of renal ectopia , (15 observed at 
autopsy, 8 clinically) are reported. Thirteen patients 
in this series (56.6 per cent) were females. Five (62.5 
per cent) of the 8 patients in which the renal ectopia 
was diagnosed clinically were under thirty years of age. 
In 5 cases there were other congenital abnormalities 
of the ectopic kidneys and in 4 there were congenital 
lesions of the other kidney. 

Pain, usually in the lower part of the abdomen or 
back, was the chief complaint. Three patients were 
operated upon and the ectopic kidney was removed, 
ail primarily because of pain. In the majority of cases, 
however, renal ectopia was apparently compatible 
with comfort and good health. One patient with a 
solitary pelvic kidney and absence of the vagina was 
subjected to surgical exploration — without preliminary 
uroiogical study — because of a pelvic mass and pain. 
This case emphasizes the importance of urologic study 
of all patients with congenital abnormalities of the 
genital organs. 

Case of Crossed Renal Ectopia. Quince B. Coray. 
Urol. & Cutan. Rev. 49: 216-217, April 1945. 

Crossed rena’ ectopia is a rather rare anomaly. It is 
thought to be due to an abnormal vascular fi.xation. 
The ectopic kidney may be any^vhere in the abdomen. 
In most instances, it lies in a transverse position over 
the sacrum and is fused with the opposite kidney, the 
renal pelvis facing either ventrally or medially. Symp- 
toms may be absent or minimal. Calculi and infection 
are frequent. The diagnosis can be made only by 
means of urography. A case is reported. 

Maurice D. Sachs, M.D. 
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Solitary Cyst of the Kidney. Case Report. David 
Kershner and ■ Leon N. Kessler. Am. J. Surg. 68; 
124-126, April 1945. 

A case of solitary unilateral congenital cyst of the 
kidney in a 38-year-old woman, diagnosed preopera- 
tively, is reported, with a brief description of the clin- 
ical, roentgenologic, and pathological findings. 

Radiology of War Injuries. Part II. War Wounds 
of the Urinary Tract. D. B. McGrigor and Eric 
Samuel. Brit. J. Radiol. 18: 121-126, April 1945. 

Wounds of the urinary tract constitute a compara- 
tively small proportion of war casualties. The x-ray 
examination should start with a plain scout film of the 
abdomen which includes the diaphragm. Intravenous 
pyelography is the next step, followed by retrograde 
pyelography and cystography under screen control if 
injury to the bladder is suspected. 

Penetrating injuries to the right kidney are usually 
associated with injuries to the liver and duodenum and 
those of the left with injuries to the spleen and splenic 
flexure of the colon; 40 per cent of the cases showed 
injuries to the thoracic structures also. The main 
functions of radiology in penetrating injuries are the 
exclusion of thoracic injuries, estimation of the degree 
of injury and of the condition of the other kidney, and 
localization of foreign bodies. 

Non-penetrating injuries with damage to the kidneys 
are more difficult to diagnose. In many cases there 
may be reflex anuria accompanying injuries to other 
organs. 

The signs of rupture of the kidney on the plain film 
include: scoliosis with the concavity toward the 
affected side, absence of the renal shadow, obliteration 
of the psoas line, raised hemidiaphragm, extraperitoneal 
hematoma, and fracture of the 12th rib. On intrave- 
nous urography the following features may be present: 
diminution or absence of excretion on the'aftected side, 
deformity of the pelvis and calices, and extravasation 
of the dye outside the renal shadow. Retrograde 
pyelography should be reserved for exceptional cases. 
Extravasation of the dye outside the renal substance 
indicates an extracapsular rupture. 

Intravenous urography is invaluable in determining 
late results of the renal injury and should be done at 
periodic intervals during convalescence. 

In bladder injuries radiology is generally used to 
demonstrate associated fractures of the pelvic bones. 
For cystography, sodium iodide is considered preferable 
to air. Sydney J. Hawley, M.D. 

THE SOFT TISSUES 

Roentgenologic Soft-Tissue Studies of the Skin and 
Subcutaneous Tissue: A Contribution to the Roentgen 
Study of Edema. Arne Frantzell. Acta radiol. 25: 
460-4:79, Nov. 21, 1944. (In German.) 

Certain roentgen changes of the soft tissues indicat- 
ing a minimal subcutaneous edema, difficult of clinical 
recognition, are described. Films must be made with 
less contrast than usual and must have maximum 
definition; 150 cm. film-focus distance is recommended, 
with 36 to 45 kv. and 300 ma. With double screens 
an exposure of 1.5 seconds is usual. In the resulting 
film the skeleton is grossly underexposed, while the 
musculature presents a more or less homogeneous 
appearance with translucent streaks where the fatty 


tissue separates the muscles or groups. Vasoihr 
shadows, often seen peripherally, are in the subcuta- 
neous tissue; without contrast medium the vessels ii 
muscles themselves cannot be shown. The sub- 
cutaneous fatty tissues are more radiolucent than th; 
muscles, and are about 1-2 cm. thick. They contain a 
fine network of lines separating the fat lobuli, and lb 
fascia can be seen as streaks parallel to the musoiht 
planes. The skin is denser, about 1 cm. thick, ard 
marked off from the subcutaneous tissue by a dark Ik 
(the "cutis line”). 

Subcutaneous edema is characterized by three 
signs: (1) broadening of the subcutaneous fat zone 
with (2) a marked increase in the reticular raartinf; 
and (3) broadening and increase in density of the cuts 
line. These signs are seen in vascular thrombosis, but 
that this is due to the resulting edema is demonstrated 
by the fact that they could be reproduced esperi- 
mentally by injection of isotonic saline subcutaneously, 
and by the fuiTher observation that the signs were idea- 
tical in simple clinical edema. The diagnosis of deep 
thrombosis by this sign without the use of a contrat 
medium is discussed; the author feels that the absence 
of the signs of edema may be taken to exclude t rora 
bosis even without venography, but not the convene. 

Lewis G. Jacobs, U.u. 


THE BLOOD VESSELS 

Significance of Calcification in the Ascending Aorta 
IS Observed RoentgenologicaUy. James Jadm 
md Mortimer Lubert. Am. J. Roentgenol 

„o«d . 

calcification in the ascending aorta, ^ 
roentgenogram, with the pathologic 
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'i Pathological-Anatomical Basis of Tumor Arteriog- 
■ ''aphy. An Investigation of the Arterial Vessels of 
-lyperaephromas and Carcinomas of the Stomach. 
' iars Billing and Ake G. H. Lindgren. Acta radiol. 

■ ‘tS; 625-640, Nov. 21, 1944. (In German.) 

* ■ In this study an attempt was made to determine the 
■ iiflerences in the vascularization of tumors and normal 
" Issues, with the object of allowing the eventual diag- 
-losis of neoplasms, and even of detennining their 
-nalignancy, by iutra-vitani arteriography. In the 
Iterature on arteriography the eharactcristics of neo- 
r.olastic vessels are described as follows; (1) a net of 
. 5 .newly formed vessels, mostly of the same caliber, which 
--ravel in all directions and, by their irregularity, dem- 
ronstrate the boundless growth of the tumor; (2) rapid 
-progress of the contrast medium into the veins, at 
-times (in glioma multiforme, for instance) almost sug- 
. jesting an arteriovenous fistula. Pathologically, the 
rtumor vessels may be "taken over” from the tumor 
; ^bed or may be newly fonned. The latter typically do 
ynot have elastic fibers in their walls. In benign tumors 
..and granulations there is differentiation of the walls, a 
distinctive point. 

... In order to avoid the poor results of injecting post- 
. .. mortem specimens (due to the clotting of blood in the 
_•. vessels), operative specimens from hypernepliromas 
and gastric carcinomas were studied by injection, dis- 
^ section, and sectioning. The nonnal vascular pattern 
of the kidney and stomach is well known. The injec- 
j jtion medium was a gelatine suspension of barium sul- 
^^,:fate with particles of 1 to 4 micra; this permitted 
;.:ready filling of the capillaries. No arteriovenous 
'anastomosis larger than a precapillary was found. 

demonstration of vessels 1 to 5 micra 
^ an diameter was satisfactory, but the capillaries were 
'■mot shown. 

kidneys with hypernephromas were used, 
normal pre-existing vessels ■ivere pushed aside by 
e tumor, and the pathological vessels showed a cork- 
(•' course with slight widening of the lumen. 

y uch vessels showed absence of elastic fibers in the 
St ^ studied microscopically. In 2 cases vessels 
A • ° j were found, but generally they did not 

A diameter varied from 1.0 to 3.75 

fti • tumor growth is apparently bud-like, with 
A compression of the buds leading to an ir- 

% The transition point from normal to 

i rop t* °^nal vessels could not, as a rule, be identified 
•r in necrotic areas did 

maHp these signs, renal arteriograms 

presp t °Pcnating table might be used to detect the 

nnt in cases in which the operator can- 

"ot feel the growth. 

were'^ gastric cancer 8 resected specimens 

-I satisfn^t ' .®°nie difficulty was experienced in getting 
tumor? mjection, especially in the center of larger 
4 the nor’ several vessels. Unlike 

iV showetH^ vessels of the gastric wall, the tumor vessels 
U istic of h" ^"^i-nmoses. The wide vessels character- 
'/ diaraetpr ^R^^^Pifoma were rarely seen ; the usual 
J small ve? 1 exceed 0.2 mm. Pathologically, the 
' hut the 1 ^ similar to those of hypernephroma, 

' hhat Ihef'^^*^^- elastin in their walls, suggesting 

^ ■ Arteries h tumor bed. Elastin-free 

y Contrast 3 °'^™'^hccs of 0.1 mm. at the most. For 
Vessels n-p ni benign ulcer were injected. Their 
and micro"^^ arranged radially around the ulcer -wall, 
scopically the vessels were of an embryonic 


type typical of granulation tissue. Thus, differentia- 
tion of benign and malignant ulcers should be possible 
on the basis of these observations. 

Lewis G. Jacobs, M.D. 

Classification and Diagnosis of Peripheral Vascular 
Diseases. Robert H. Goetz. South African M. J. 19: 
91-98, March 24, 1945. 

This article is voluminous and comprehensive; 
justice cannot be done it within the compass of an ab- 
stract, and readers interested in this subject are re- 
ferred to the original text with the assurance that they 
will find it authoritative and of unquestioned value. 
It is possible, however, to indicate something of its 
scope and to mention the various presentations in such a 
manner that readers may have a bit better notion of 
what phases of the subject receive the greatest stress. 

Goetz begins with a very complete classification, in 
the form of a table, listing all of the peripheral vascular 
diseases. The physiology of the cardiovascular system 
is then carefully reviewed: the vascular needs of skin 
are discussed; the vascular needs of muscles; factors 
influencing the vascularity of each; the effect of heat 
and cold; the concept of vascular nerves; the origin of 
the sympathetic fibers controlling vasodilatation and 
vasoconstriction; the development of collateral cir- 
culation in arterial occlusion. 

In the examination of the patient the importance of 
inspection is stressed and the special signs in erythro- 
melalgia, Buerger’s disease, acrocyanosis, the scalenus 
anticus syndrome, congenital arteriovenous aneurysm, 
Raynaud’s disease, phlebitis, and various types of 
arteriosclerosis are set forth. 

Comparisons are made of the information gained by 
measurement of skin temperature and plethysmograph 
readings; the limitations of the oscillometer are pointed 
out. Angiography is discussed, and a new technic in- 
vol-ving a long exposure (4 seconds) is described. 

A differential diagnosis of all the conditions grouped 
at the beginning of the article is thus laid out along 
orderly lines, and the basic diagnostic procedures, in 
their order, are discussed, so that the entire diagnostic 
approach to the peripheral vascular diseases is much 
clarified. Particularly clear is the delineation of the 
scope and usefulness of the various functional circula- 
tory tests, with their special indications and the pit- 
falls in each. 

The article is profusely illustrated. 

Percy J. Delano, M.D. 

Varicose Veins of the Upper Extremity. Report of 
Two Cases. Samuel Candel. U. S. Nav. M. Bull. 44: 
1052-1059, May 1945. 

The author gives two case reports of varicose veins 
in the upper extremity, an unusual condition. Both 
patients were young adult males. The main com- 
plaint rvas swelling of the affected arm and some diffi- 
culty in motion. No other physical findings of note 
were mentioned. Venograms were made in both cases, 
and in the first case demonstrated normal veins in the 
right extremity and distinct dilatation of the basilic 
and axillary veins on the left side. No evidence of 
obstruction or thrombosis could be demonstrated. In 
the second case, the venogram showed a tortuous vari- 
cose vein in the affected upper extremity. No mention 
is made of therapy aside from bed rest and elevation 
of the arm. 

The differential diagnosis in this condition is dis- 
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cussed quite completely. There was no evidence of 
mediastinal obstruction of the venous system or throm- 
bosis of the axillary or brachial vein or of neoplasm of 
the forearm with local invasion of the vein or of ob- 
struction of the veins due to scar tissue or thrombosis 
of the veins following injury. 

Bernaro S. Kalavjian, M.D. 

TECHNIC 

A Method for the Radiography of Superficial Layers 
(Superficial Tomography by Vertical Tube Motion). 
OUe Olsson. Acta radiol. 25: 701-718^ Nov, 21, 1944. 
(In German.) 

The employment of tomography for the demonstra- 
tion of superficial layers is standard, but the difficulties 
and cost of the method led the author to describe an- 
other method of makitig "bliured out” views to demon- 
strate superficial structures. The part to be examined 
is placed close to the film and the tube is lowered during 
the exposure. The change of focal distance blurs out 


all structures not in fairly close contact widitiitfc, 
Screens and a Lysholm grid may be used suaes-fit 
with this method. The parts satisfactorily 
include the jaw, temporomandibular joints, steiar. 
ribs, teeth, clavicles, sternoclavicular joints, sympljs 
pubis, patella, etc. Lewis G. Jacobs, M.D, 

Formation of Layer Images in Roentgen Diagut'i; 
C, G. Sundberg and Stig Lindhohn. ,kta laffii Ji; 
825-834, Nov. 21, 1944. (In Geraian.) 

The author studied the formation of totnoyapci: 
images in models and gives clinically similar mTspb 
for comparison studies. Illustrations are iacluded. 

Leots G. Jacobs, M.D, ■ 


A Fluorescent Screen Laminagraph. Erik Lysiob 
Acta radiol. 25: 649-652, Nov. 21, 1944. (In EagU., 
A laminagraphic apparatus using a fluorescent -strj 
photographed in a stationary camera througbaES- 
able mirror is described. 


RADIOTHERAPY 


NEOPLASTIC DISEASE 

Discussion on Treatment of Carcinoma of the 
Larynx. E. D, D. Davis, Lionel CoUedge, M, Leder- 
man et al. Proc. Roy. Soc. Med. 38: 353-362, May 
1945. 

Of this discussion on the treatment of laryngeal can- 
cer, only the section on radiotherapy by Lederman need 
be abstracted here. For intrinsic carcinoma, to which 
Lederman limits himself, two procedures are avail- 
able: (1) the use of radium alone or with surgery, 
e.g., teleradium or the Finzi-Harmer operation; (2) 
roentgen therapy alone or with surgery, e.g., high- 
voltage therapy or the Lambert-Watson operation, 
which is the x-ray counterpart of the Finzi-Harmer 
operation. 

The operative procedures find their greatest field of 
usefulness in the treatment of early lesions of the vocal 
cord, I.C., the type of case for which laryngofissure is 
available. High-voltage therapy or teleradium ther- 
apy can be used for similar cases as well as for more ad- 
vanced cases which surgically would demand partial or 
total laryngectomy. 

The author believes that external radiation, either by 
teleradiura or high-voltage x-rays, offers certain ad- 
vantages over the operative methods. It is safer and 
more efficient; it makes possible a higher degree of 
individualization of treatment; the results are equally 
good with no surgical risk. 

The choice between purely surgical and radiothera- 
peutic measures must take into account the patient’s 
general condition, the purpose of treatment (whether 
curative or palliative), the histology of the tumor, and 
the extent and site of the disease. Although experience 
proves that the supraglottic tumors are a satisfactory 
group to treat by radiotherapy, opinions as to the suit- 
ability of the subglottic group for radiotherapeutic 
treatment should be accepted with reserve until radio- 
therapists are given greater opportunity of treating 
them. It is the common tumor of the true cord which 
presents the greatest problem. Cancer of the true 
cord, the author believes, should always be treated by 


radiotherapy, with the exception of the 
and some of the recurrent cas^. A 
of advanced cases showing fixation of ^ J “ 
cured by radiotherapy, but the " 

cartilage reduces the prospects of . ^^3(55. 

plicating septic perichondritis is an 
indication to irradiation. bv 

Of 23 patients with operable 
teleradium at the Royal (>ncer H^p . 
and sjTuptom-free, 8 for five year 'after £« 

19 patients with inoperable disease w rii 
years and 1 of 14 receiving tderadium therapS 
current cancer. 


nical Effects of Surgical and X-Rjj a^ 
mary Cancer. Frank E. Adair, h^man ^ 
h H. Farrow, and Isabel M- Schan g 
. 128: 161-167, May 19. 194a 3;; 

e authors present the results « of 

ats (335 women and t men) u g; 3,. 

t; 304 were castrated by lb<x 

irectomy. Criteria ' (3) unceda® « 

,s-(l) improved by not 

provement by castration; and (3) 

stration — are given. t^-aiaiion, 41. 

those with castration hj ,g cent, 
ent, were improved; 0/, 
i in group 2; and 200. " 66 P 
,ved. Of the 32 undergoing ®“|p^ceiit.r«f 
13 per cent, were ^ cent, "Wr ^ 

i in group 2; aud -0, o 

)ved. No Jpg ovarian 

len the two methods of abolish 6 sff 

f... „„=tratinn in the 


isons for castration 

i in some detail under g of “• 

caused hyfi;,^ 


;es, primary causeu 

econd primary), menorrhagi g„cy. ( ’ 
of the uterus, and caJtrs'r 


iscuss the interesting -varies, a® 
astic metastascs to th 
lophorectomy 
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.. . A brief discussion of orchiectomy and its benefits in 
. .. der males with cancer of the breast (G patients) is also 
- resented. R. S. MacIntyre, M.D. 

(University of Michigan) 


' .Round Cell Tumor of Bone Resembling Ewing’s 
umor. Robert J. Reeves. South. M. J. 38; 302-306, 
:itay 1945. 

Two case reports of highly radiosensitive tumors of 
>milar histologic appearance arc presented. In the 

• jthor’s own case, in a 9-ycar-old girl, the neoplasm, 
. 'rcsumably originating from the body of the mandible, 
; lowed the histologic appearance of Ewing's tumor. 
- iperative removal was followed by irradiation (2,000 

200 kv.). A recurrence two years later was also 
ifgieally removed and 2,500 gamma roentgens of 
'idium were given locally. A further recurrence in 
'938, after another interval of two years, was treated 
■'ith roentgen rays, 3,000 r, and in 1940 a second series 
'f 2,000 r was given. In June 1941 the left mandible 
/as removed and a left neck dissection was done. The 
athologic examination showed large masses of tumor 
ells, chiefly of the round-cell type. A right neck dis- 
ection four months later was followed by the insertion 
>f radium needles for a dose of 3,000 gamma roentgens, 
chest films at this time were negative but six months 
ater showed masses in the right lung, and a possible 
nass in the liver, elevating the diaphragm. These 
iisappeared following irradiation, and examination in 
July 1944 showed no evidence of tumor. Eleven years 

• jfter onset the patient was without complaint. 

The second case, obtained from Dr. Vincent Archer, 
w that of a 6-year-oId girl, whose chest was filled 
ATth nodular metastases thought to be primary in a rib. 

; , • diagnosis was myeloma. Following 

aammistration of 2,400 r, all signs of tumor vanished 
JUQ the patient was well ten years after onset. 


Max Mass, M.D. 


Organization Md Administration of a Gynecologic 
Clinic, with Certain Observations Concerning 
' Beecham and Thaddeus L. 

- .Montgomery. Pennsylvania M. J. 48: 697-700, 
'I-'Apnl 1945, 

many institutions do not possess a group of 
I' tal f specialists, there is usually sufficient 

" if m to organize a gynecologic tumor clinic 

^ In will work in a common direction, 

/-'gvnf ® about which the authors write, the 

^■*05171 treating cervical cancer with their 

for th radium. "When the cases got too bad 

lofic ^ resort to the radio- 

hand The radiotherapists, on the other 

'■>' they J their own gynecologic examinations ; 
uient 0"'n opinions and conducted treat- 

IcchniM? that the knowledge and 

/ other a group should supplement the 

’/ two, ' arrangement was made between the 

V formed, is headed by a gynecologist, 

p udmitteti J consultation all cancer cases 

''/} toblishcs r ° a out-patient service. He es- 

uiode of participates in decisions as to the 

/' Under hh insertion of radium is done 

>>' fadiuttr only in special cases is the 

>' fodiutn in for consultation. The 

' radiolomp a ®oreeaing material are prepared in the 
‘^®Partment. "X-ray therapy is conducted 


by the department of radiology at a time which is de- 
cided upon in the individual case.” The radiother- 
apist is allowed to examine the patient once after 
giving a scries of treatments and thereafter he must con- 
sult the gynecologist’s notes for the evaluation of ulti- 
mate results. He may attend the gynecologic follow- 
up clinic if he wishes. 

The authors have treated 90 patients with carcinoma 
of the uterus, ovaries, vulva, vagina, and tubes, and 
have been able to maintain a complete follow-up on all 
of them, but they do not give their end-results. 

In carcinoma of the cervix, for all but minimal le- 
sions, deep therapy is employed first, since thereby the 
infection in and around the cancer is cleared up, the 
size of the tumor is reduced, lymphatics and blood 
vessels are sealed off, and many tumor cells are de- 
stroyed. Two portals are treated daily, with 180 kv. 
constant potential, 15 ma., 60 cm. distance, 0.5 mm. 
Cu -f- 1.0 mm. A1 filtration. A total of 2,000 to 2,500 
r (in air) arc given to each of six portals. About two 
weeks after the completion of the series, 40 and 60 mg. 
of radium arc inserted into the uterus in tandem, with a 
filter of 0.5 mm. platinum and 1.0 mm. stainless steel. 
This is left in place thirty-six hours. "The following 
day a vaginal bomb containing 120 mg. of radium 
screened by 0.5 mm. platinum and 2.0 mm. copper is 
applied successively to the portio vaginalis and both 
parametrial regions for 100 mg. hours each. Thus the 
average case receives 6,000 mg. hours of radium.” 

Carcinoma of the fundus must be diagnosed by cur- 
rettage if it is to be found early. The patient should be 
hospitalized and an anesthetic given if one is to scrape 
the entire canal sufficiently well. The author recom- 
mends preliminary x-ray therapy followed by panhys- 
terectomy. 

The primary lesion should always be removed in 
carcinoma of the ovary even though there be abdominal 
metastases. The author has 8 patients who had ad- 
vanced ovarian cancer alive and apparently well follow- 
ing operation. Joseph T. Danzer, M.D. 

Diagnosis and Treatment of Carcinoma of the 
Fundus Uteri. Herbert E, Schmitz, John F. Sheehan, 
and Janet E. Towne. Illinois M. J. 87: 194-197, April 
1945. 

The early diagnosis of adenocarcinoma of the uterine 
fundus is necessary to obtain good end-results in the 
treatment of the disease. As hospitalization for diag- 
nostic curettage is not always possible, the use of the 
vaginal smear holds great promise and deserves careful 
study after familiarization with the technic. 

For a study of the effects of roentgen and radium 
rays on adenocarcinoma of the fundus, 5 patients in 
whom the disease was either confined to the endome- 
trium or just beginning to show myometrial invasion 
were irradiated and subsequently submitted to hys- 
terectomy, after intervals of three, four, five and eight 
months, respectively. A total dose of 6,000 mg. hours 
of radium was delivered within the uterus, divided 
equally into three doses, given on the first, eighth, and 
sixteenth days. The patient received , x-ray therapy 
on the days that the radium was not in the uterus, a 
total of 4,000 r (with back-scatter) being delivered within 
the pelvis in twenty-eight days. Factors were 800 
kv. maximum from a double pulsating Villard current, 
a load of 10 ma. on the x-ray tube, filtration equivalent 
to 10 mm. copper, a focal skin distance of 70 to 86 cm,, 
and fields varying from 10 to 20 sq. cm. The half-value 
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by a renewal of mitotic activity. After a dose of 5 n 
or more, the return of mitosis was characterized by a 
distortion of the phase ratio. Degenerate forms ap- 
peared in one to three hours in all cases. 

The authors compare their observations with those 
made in an earlier study of the effects of gamma rays 
(Tansley et al.: Brit. J. Ophth. 21: 273, 1937). The 
recovery phase is not delayed after neutron irradiation 
as it is after gamma irradiation. The compensatory 
rise in mitosis seen after gamma irradiation is present 
only after the shortest neutron exposures. Cell degen- 
eration occurs sooner after neutron than after gamma 
irradiation. The latent period is not seen after neu- 
tron exposure. With neutrons, therefore, there appears 
to be more direct killing and less wounding of cells. 

Sydney J. Hawley, M.D. 

Action of Neutrons on Bacteria. F. G. Spear. Brit. 
J. Radiol. 17: 348-351, November 1944. 

The lethal effect of neutrons on B. coli and the spores 
of B. mesentericus was found to follow an exponential 
curve. The effect was the same in quality but different 
in degree as compared with the effect of other radiations 
on the same organisms. Direct comparison of the ef- 
fect of neutrons and of gamma radiation is not possible, 
as there is no common measure. The ratio of gamma 
ray dose to neutron dose for a 50 per cent lethal effect 
was 3.2 for B. coli and 5.3 for B. mesentericus. 

Stoney j. Hawley, M.D. 

Evidence of the Peripheral Action of Vitamin D from 
X-Ray Diffraction Studies. C. I. Reed and B. P. 
Reed. Am. J. Physiol. 143; 413-419, March 1945. 

X-rays were used for diffraction studies of the cor- 
tices of the long bones in rats to determine the periph- 


eral action of vitamin D. The severe diioriatai; 
of the crystal pattern in experimentally mducedtitb 
began to show improvement by the time antiiac-j 
healing was complete, following return to a baa! da; 
or the administration of vitamin D. Since the vitai 
D added to the rachitogenic diet did not restore pen'; i 
rate, it is concluded that reorientation is not due t; 
somatic growth per se. These data indicate a peri;';- 
cral catalytic action of vitamin D in osseous tissues. 


Effect of Insoluble Radiophosphorus (Chrciicu 
Phosphate) When Applied Interstitially in the TirA 
ment of Adenocarcinoma of the Mamma in Mit>, 
Harry Allen, L. H. Hempelmann, Jr., and Xathan.l 
Womack. Cancer Research 5: 239-246, .Iprii l!4o. 

Chromium phosphate, an insoluble salt of radiophi^ 
phorus, was injected in saline suspension around fc 
periphery of transplanted spontaneous mammary adc'- 
carcinomas in the C57 strain of mice, with result; 
regression of the tumor. It w'as found that the rve 
could tolerate less than 1 me. of the radioacthea- 
terial at a single injection. About 0.1 me. seemed b 
be the optimum dose for neoplasms less than 2cin.i. 
diameter; those over 2.5 X 2.5 cm. in size were l-. 

cured, and their bearers died, apparently from intetia 
and toxemia associated with necrosis of the tumw 
Where the neoplasms exceed one-fifth of the _ 
weight of the animal, fatal toxemia often results irc 
the absorption of broken down tumor . j 

tumors, where an adequate but not excessive 
radioactive material was used, disappeared ^ompm 
in every instance. Most of ' uhnueh i 

apparently remains at the site of mjec ^ 

si portion is c.trisd to 
where its action can be observed. Jamace. 
scopic evidence of distant parenchyma ou 
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Hoentgen Changes Associated with 

Pancreatic Insufficiency in Early Life^ 

EDWARD B. D. NEUHAUSER, M.D. 

Boston, Mass. 


P ANCREATIC fibrosis is being recognized 
Tvith increasing frequency and it is now 
known to be one of tlie important causes 
of death in infants and young children. 
In 1938, Blackfan and May (3) found 35 
cases in 2,800 autopsies done in a period of 
.fifteen years. In the same year Andersen 
.(1) reported 49 cases, an incidence of 3 
■ per cent, in her necropsy records. In the 
year 1942 the records of the Children’s 
Hospital (Boston) showed that 12 per cent 
of the autopsied cases exhibited pancreatic 
fibrosis of a significant degree. Although 
^ere have been several excellent reviews 
Ui 5,^ 6) and numerous papers devoted to 
certain aspects of pancreatic insufficiency, 
the literature shows a decided paucity of 
escription of the roentgenologic aspects, 
he moment seems opportune, therefore, 

. or the presentation of our experience with 
over 50 patients who have manifested the 
anges of pancreatic fibrosis, 
j . ^^of review of the clinical and patho- 
og.cal findings is necessary for a proper 
5 ^^standing of the roentgenologic 
Anges associated with this disease. Pan- 
ca 1 C fibrosis may be produced by a proc- 
P onited to the pancreas and adjacent 

^ general- 

y , that is as yet incompletely 

crstood, although the work of Farber 


and his associates and others have done 
much in furthering our knowledge of the 
subject. 

Farber (7) has listed the following 
causes for a purely local process: Atresia 
or stenosis of pancreatic ducts; duct ob- 
struction associated with certain forms of 
annular pancreas, and obstruction pro- 
duced by calculi, neoplasms, and healed 
pancreatitis. In those instances where 
pancreatic fibrosis is but one manifestation 
of a widespread disturbance — and these 
constitute the majority of cases — there 
appears to be a failure of formation or a 
failure of liberation of pancreatic enzymes. 
Figure 1 shows the typical microscopic ap- 
pearance, with dilatation of ducts, inspis- 
sation of secretion in atrophic acini, and 
connective tissue replacement and fibrosis. 
The result of this inspissation and obstruc- 
tion is pancreatic achylia. Important 
changes are found in many other organs of 
the body. Glandular structures in the 
bronchi and trachea and in the intestinal 
tract may show marked alteration in the 
physical character of the secretions, with 
dilatation of ducts and inspissation of ma- 
terial. Intrahepatic biliary obstruction 
has been observed. Farber (7) has sug- 
gested the term “muco-viscidosis” for this 
generalized process. 


I Pj-Q 

of Roentgenology of the Infants’ and the Children’s Hospital, 300 Longwood Ave., 
Society nf V*’ it. at the Joint Meeting of the American Roentgen Ray Society and the Radiological 

^orth America, Chicago, 111., Sept. 24-29, 1944. 
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Fig- 1- 
Fig- 2- 


oi -u- 1^--- border shows the 

nr ileus. A segment of towel cut opening ,„d colon. 

the mucilaginous meconium that hus a 
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If achylia or marked reduction in the pan- 
Teatic enzyme activity occurs before 
lirtli, a conspicuous alteration in the phys- 
cal quality of the meconium takes place 
n consequence of the absence of tryptic 
ligestion. Figure 2 shows the sticky muci- 
aginous quality of the meconium that fills 
md obstructs the ileum and colon. The 
leristaltic activity of the bowel is insuf- 
icient to overcome the obstruction pro- 
iuced by this altered meconium, so that in 
die newborn infant meconium ileus results 


(11). If the pancreatic fibrosis is but part 
of a generalized disease process associated 
with this nutritional disturbance, there is 
almost invariably evidence of chronic pul- 
monary disease. The pulmonary disease 
in its early stages appears to be the result 
of bronchial obstruction of varying degree 
produced by thick, glairy, and tenacious 
secretions in the trachea, bronchi, and 
bronchioles (Fig. 3). A subacute or chronic 
staphylococcus bronchitis and broncho- 
pneumonia is soon superimposed. Figure 



Fig. 3. Posterior view of the opened trachea and major bronchi from an infant aged 
twenty months with pancreatic achylia. There is an abundance of thick, tenacious 
mucus which was obstructing the smaller bronchi and bronchioles. (Reproduced by per- 
mission of the A. M. A. Press, from Farber: Arch. Path. 37: 238-250, 1944.) 


These patients are usually admitted 
0 the hospital in the first week of life 
^'Tth signs and symptoms of intestinal ob- 
struction. 

When the effects of pancreatic hypochy- 
ia become manifest "after birth, there re- 
sa ts a chronic nutritional failure that is 
IS mguished with difficulty from celiac 
^'sease. There are usually lack of subcu- 
aneous fat and deficiency of muscle tissue 
l'' '^arly about the hips, buttocks, and 
and'f Sifdle, a protuberant abdomen, 
and attacks of diarrhea with foul 

a ky stools with high nitrogen residue 


4 shows the external aspect of the lungs as 
usually observed at autopsy. Marked 
irregular emphysema is evident, as are small 
areas of atelectasis. The cut surface of the 
lung (Fig. 5) will invariably show dilata- 
tion of the bronchi and bronchioles, with 
frequently some destruction of their walls. 
Peribronchial areas of pneumonia, fre- 
quent bronchiectatic abscesses, and areas of 
connective tissue replacement of lung par- 
enchyma are observed. Clinically, either 
the chronic pulmonary disturbance or the 
nutritional failure may dominate the pic- 
ture. If the pulmonary disease is evident. 
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Fig. 4. The lungs of a patient aged five years and 
seven months, with chronic nutritional failure. Pan- 
creatic fibrosis was demonstrated at autopsy. There is 
marked emphysema with focal areas of atelectasis. 

Fig. 5. Cut surface of a fixed lung from a patient 
aged ten months rvith pancreatic fibrosis and achylia. 
The lungs are overexpanded, many dilated bronchi are 
visible and there are widely scattered areas of con- 
solidation with abscess formation. (Figs, 4 and 5 re- 
produced by permission of the A, TsU. A. Press, from 
Farber; Arch. Path. 37: 23S-250, 1944.) 

the patients tvnll exhibit a severe and usu- 
ally non-productive cough, air hunger, and 
occasionally cyanosis. Physical findings 
may vary considerably. 

The (fiagnosis can frequently be made 
from the clinical findings and symptoms or 
by the roentgenologic manifestations on 
examination of the lungs and the gastro- 
intestinal tract. A low glucose tolerance or 
vitamin "A” curve will likewise suggest 
the diagnosis, but conclusive evidence of 


AfS! !:■!? 


disease is shown by marked reduction o: 
absence of pancreatic enzyme actinty. 
Of the enzymes, try-psin deficiency seens 
to be most important. With faulty. al- 
sorption of vitamin “A,” a deficiency may 
result. Blackfan and T\'’olbach (4) and 
Farber (8) do not believe, that thisdd- 
ciency plays an important part in fe 
chnicopathological picture of pancreatic 
fibrosis. 

The roentgenological aspects of this dis- 


ease are of considerable importance, as 
only too frequently the presence of tfce 
pancreatic fibrosis is not suspected until 
roentgen examination is made. In rwy 
instances an accurate x-ray diagnose 
possible. In our last 10 cases of meconiun 

ileus the correct diagnosis was made a t 

while in the last 10 patients mth pulmo- 
nary disease and nutritional failure the cor 
rect roentgen diagnosis was ma e in ^ 
Many investigators (9, 10) have ®en i 
the disturbance of motor function of tte 
gastro-intestinal tract, ^ttwood and S^ 

lent (2) have described » 4 

roentgen appearance of ^ ^owofno 
later stages of the isease. ^ 
adequate descnption of ° . 

features of meconium ileus. PP 

mately 60 per cent of Pf 
nimn ileus it has not been p 
our present knowledge ^ 

diagnosis other than the 

obstruction, vdth rough oca 
obstruction. Figure ^ ^ ° , dilatation 

picture. There is P-;-- fnd lev- 
of small bowel loops wi pg;j. 

els when the film is ma e i 
tion. This appearance mus 
shghtly from that o*r 

marked stenosis of fh , t ^enshoi'"® 
patients the films of ® \ve 

different appearance, ai^ o 
is diagnostic (Fig- ^ . j „as and no 
termination of the visua 
terminal dilated loop arent 

point of obstruction. 
a small quantity of gas h pieconiu®- 

the tenacious of gas can ^ 

Small and minute biAbl 
seen scattered throughout th 
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Fig, 0. Meconium ileus in a patient aged three days. There f ^““PV^'Ttil^ls Tot 
no evidence of gas in the colon. The appearance is that of intestinal obstruction. The etiology is not 

"""kS. Meconium ileus in a patient aged two days. Intestinal obstruction with many minute bubbles of 
gas mixed with meconium suggests the diagnosis. 


bowel, and here its caliber is somewhat 
smaller than that portion of the bowel 
which is well distended with gas. We have 
not observed this appearance in any other 
condition of the newborn. Examination 
by barium enema has not been attempted, 
as it was thought to be unwise in the pres- 
ence of obvious necessity for immediate 
operation to relieve the obstruction. 

Examination of the gastro-intestinal 
hact has been carried out in all but a few 
of the patients who showed evidence of the 
systemic disease associated with pan- 
ereatic fibrosis. We have found it diffi- 
cult and frequently impossible to recog- 
nize a motor disturbance of the bowel 
m very young infants. It is well known 
inat marked variation without known 
oause is to be expected in the gastric emp- 
tying time and the small bowel motility 
young infants. Golden (9) states that 
ofore the age of one month, and frequently 


up to the age of three or four months, the 
normal small bowel pattern and motor ac- 
tivity of the gastro-intestinal tract are ap- 
parently identical with or very similar to 
that appearance exhibited by an older 
child with a deficiency state or nutritional 
disturbance. In older infants, when the 
adult type of pattern and activity is ap- 
proached, the roentgen examination is 
helpful, but it must be emphasized that the 
changes are not specific for any single clini- 
cal entity but will usually lead to a diag- 
nosis of a disturbance of the motor func- 
tion of the bowel probably on a nutritional 
basis. 

Examination before the administration 
of the barium meal will frequently show an 
excessive amount of gas in the small bowel, 
although admittedly this is difficult to 
estimate, as considerable gas is often nor- 
mally present in the small bowel of infants 
and young children. If the examination 
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. Fig. 8. Film of a patient aged three years and nine months who had pancreatic achylia alter- 

for three years and pulmonary disease for two years. There is disturbance of the small bowel p 
nating areas of hypertonicity and hypotonicity. . , • „ months ami 

Fig. 9. Film of a patient aged three years and two months who had pancreatic and reduced 

pulmonary disease for fifteen months. The mucosal folds in the duodenum appear to be ttiic 
in number and there is marked disturbance of the motor function of the bowel. 


is carried out in the erect position, a few 
fluid levels may occasionally be observed, 
an appearance that we feel is compatible 
with partial ileus of loops of the small 
bowel. After the administration of bar- 
ium, motility usually appears hyperactive 
if diarrhea is a prominent feature, but in 
the late stages of the disease motility is 
usually reduced even though a moderate 
degree of diarrhea may be present. The 
small bowel pattern shows considerable 
disturbance, with alternating areas of hy- 
pertonicity and segmental dilatation, so 
that the barium column is broken and ex- 
hibits clumping (Fig. 8). Even in the 
presence of hypomotility, segmental con- 
tractions are frequently prevalent and 
powerful. Only rarely (four cases) have we 
been able to recognize coarsening of the 
mucosal folds in the duodenum and jeju- 
num, as observed by Golden in patients 
with nutritional disturbance. Figure 9 
shows that the mucosal folds may be 


;wer in number and apparently thicke ^ 
'he proximal intestinal tract in r 
ents has been examined, by 
nail bowel enema, but no ® i,e 
ross morphological abnorma i y 
,und. and in these three pah^ 
lucosal folds, did not appear to oe 
lickened. The disturbance o the 
motion of the bowel can 3 Jecholyl 
orrected by administration 

liave keen 

Although the changes nancreatie 

escribed are not diagnostic P 
brosis or any other ^ a under- 
mce of these changes must n t 
stimated. Their demons ra 

m necessity for further cbmcala^^^^ 

itory investigation. ^ ^j„„al obstn'O 
ne patient with partial u nu- 

on, pancreatic fibrosis, an 
-itional disturbance P^f duce ^^,5 

ular pancreas, and other 
ave been found postmortem. 



Vol. 40 


Pancreatic Insufficiency in Early Life 


325 



Fig. 10, Film of the chest of a patient aged four 
.-.months who had cough and difficult respiration for two 
Kmonfhs. Autopsy showed pancreatic fibrosis and vi.scid 
, mucus in trachea and bronchi with bronchial plugging. 

Roentgen examination of the lungs fre- 
■■iquently reveals changes tliat are quite 
characteristic. In accordance with the 


pathological findings we, believe that it ’is 
possible to divide the pulmonary findings' 
into two stages. The first (Figs. 10, 11)^ 
is that stage where there is evidence of! 
vai^dng degrees of bronchial plugging 
without any notaible superimposed infec- 
tion. Fluoroscopic examination is partic- 
ularly helpful at this stage. The volume 
of the lungs is increased, with flattening 
and depression of tlie diaphragm. Many 
portions of the lung will show, increased 
radiolucency. Widening of the intercostal 
spaces may be present, and there may be 
bulging of a few or many of the interspaces 
as seen at the periphery of the lung. There 
is tlie easily recognized picture of obstruc- 
tive emphysema with poor air exchange! 
The lungs remain hyperexpanded in expi- 
ration. The emphysema is quite irregular; 
one or more areas of lobular or “plate” 
atelectasis can be recognized, and lobar 
collapse is frequent. 

In the second stage, when infection has 
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,%• 11 . 


Patient aged thirteen months who had cough and respiratory distress for three months. Note the 


"»lapsc of th “ 

^'■onchial marked irregularity of aeration. Autopsy showed pancreatic fibrosis, marked 


_t . — aiiKx iiiaijvcu ii i iLj Vi acidtivi*. 

SSmg, and some early bronchitis and peribronchitis. 
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Fig. 12. A. Film of the chest of a patient aeed 
fourteen months who had slight cough for one moifth 
showing only slight irregularity of aeration. B Six 
tlf showed far advanced changes 
^PPhysema with extensive peribron- 
“filtration . Probable duration of chronic stanhv- 
lococcus pulmonary infection was about five years. ^ 

supervened, the roentgen appearance un- 
dergoes considerable change (Figs. 12-14) 
The hilar shadows are accentuated and 
there is symmetrical increase in the promi- 
nence of the bronchovascular markings 
Occasionally thickened bronchial walls can 
e seen, and scattered throughout each 
lung are multiple areas of peribronchial 
increased density characteristic of peri- 
bronchial infiltration. Some of these areas 
may be confluent, giving the appearance 
ot lobular pneumonia. Bronchiectasis is 
usually present, but we have found it dif- 
ficult to recognize without lipiodol exami- 
nation, and this we have not felt to be 
warranted. The end stage, in the natient 


with long-standing pulmonar)' 
shows irregularly emphysematous 
with prominent hilar shadows and bronio- 
vascular markings, areas of atelectasisiad 
extensive peribronchial pneumonia, 
chiectasis, and bronchiectatic absc^. 
The changes are widespread, the apicd^ 
bases are equally involved, and tlieiti%- 
tion often extends to the periphery of'& 
lung, although evidence of pleural , ra- 
tion has not been observed on anyofem 
films. It is to be assumed that this iqi- 
pearance is not pathognomonic, but tie 
recognition of a long-standing pulmona}' 
disease characterized by obstructive on- 
physema, atelectasis and fibrosis, and ivide- 
spread infection, involving all lobes, is 
sufficient to warrant a tentative diagnosis 
of pancreatic fibrosis to be confirmed by 
examination of the enzyme activity of the 
duodenal juice. 

Other changes of less importance may 
frequently be obsen^ed. The shadow of 
the liver is often enlarged. Examination 
of the long bones will occasionally show 
retardation of the bone age and osteoporfr 
sis or evidence of vitamin deficiency. It is 
hoped that, in the future, lipiodol broncho- 
grams and other examinations, such as 
cholecystography, may yield useful infor- 
mation. 

SUMMARY AND CONCLUSIONS 

1. Pancreatic fibrosis is an important 

disease of early life and is being recognize 
with increasing frequency. , 

2. The clinical and pathological hna- 
ings have been briefly discussed. 

3. Meconium ileus is the result o p 

creatic hypochylia or achylia ? 

before birth. In 40 per cent of our re ^ . 

cases the roentgen changes have ee 

“T When pancreatic fibre* 
manifest after birth, it inay ^a^^ 
cal process associated with ^ ^ ^gijgc j 

tritional failure closely _ resembling i 

disease and producing importan 
in the motor function of the intes i 
In the great majority of 

rrosisis part of a widespread P 


0 . 


creatic fibrosis is part i 
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Fig. 13. A. Same patient as Figure 9. There is evidence of bronchial plugging with superimposed staphylo- 
Bccus infection. B. Same patient ten months later. Note increase in emphysema and spread of peribronchial 
ifection. Autopsy showed pancreatic fibrosis. 



more^nl^’ ^ patient aged eighteen months who had a cough and chronic nutritional disturbance for 

middlp 1 K emphysema and extensive infiltration. B. Lateral film shows collapse of the right 

One. Autopsy showed pancreatic fibrosis. 


ss involving many of the glands of the 
7- Invariably associated with the 
• ^ disturbance in these patients 

irith severe bronchial obstruction 

cus" superimposed staphylococ- 

lat The roentgen changes in the 

Q of the disease are readily rec- 

cha'^^ ^^ny cases are sufficiently 

’■^cteristic to suggest the diagnosis. 


6. Diagnosis of pancreatic fibrosis is 
confirmed by the demonstration of marked 
reduction or absence of pancreatic enzymes. 

300 Longwood Ave. 

Boston 15, Mass. 
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The Roentgen Diagnosis of Pancreatic CysP 

JOHN F. HOLT, M.D, 

Ann Arbor, Mich. 


A lthough cyst of tlie pancreas is dis- 
. tinctly not a rarity, it cannot be 
classed among the common abdominal 
Tumors. In a classical, comprehensive 
review of this subject in 1S9S, Korte (1) 
collected 121 cases from the medical litera- 
ture. Judd et al. (2), in a more recent sur- 
vey of the subject, state that out of more 
than 700,000 admissions to the Mayo 
Clinic between 1921 and 1931, only SS pa- 
tients were treated surgically for pan- 
creatic cyst. Rabinovitch and Pines (3) 
reported 17 cases, in 14 of which operation 
was done. Virtually all other published ar- 
ticles regarding this entity have dealt 
^yith but one or a few patients. The rela- 
tively infrequent occurrence of pancreatic 
cyst is further emphasized by a review of 
the case records of the University Hos- 
pital (Ann Arbor), which reveals that, 
since July 1935, only 13 patients have re- 
ceived surgical treatment for this entity. 

Because of this relatively low incidence 
of pancreatic cyst and the difficulties com- 
monly encountered in its diagnosis, a 
brief analysis of pertinent findings which 
may facilitate that diagnosis seems war- 
ranted. Emphasis will be placed upon a 
particular combination of clinical and 
roentpnological signs occurring in con- 
junction with cysts arising in the tail of 
he pancreas. These signs have not been 
bo their fullest extent in the past, 
u hough frequently they are of great di- 
agnostic value. 

CLASSIFICATION 

The classification of pancreatic cysts is at 
considerable variance. Suffice it to say 
bhe majority of true cysts are either 
Th f or the proliferative type. 

^ bormer type is more common and is 
_J^y due to dilatation of a pancreatic 


duct. Korte (1) proposed the term pseudo- 
cyst lor that type found in more or less 
close proximity to the pancreas, but ap- 
parently not arising in the gland substance, 
and existing without an epithelial lining. 
Apparently this type of lesion occurs more 
frequently than any of the true cysts; it 
usually arises near the tail of the pancreas. 

CLINICAL FINDINGS 

The symptoms of pancreatic cyst are not 
at all distinctive and may be closely simu- 
lated by numerous other intra-abdominal 
lesions. Certainly the most constant and 
important subjective complaint is pain, 
but it is so variable in location and extent 
that it has but little diagnostic value. 
Loss of weight, weakness, nausea, vomit- 
ing, and diarrhea are common but even 
less consistent symptoms. Jaundice may 
occur when a cyst grows large enough to 
obstruct the biliary duct system. 

If the cyst is large enough to produce- 
symptoms, a smoothly rounded mass usu- 
ally may be palpated in the upper portion 
of the abdomen. This mass may appear 
suddenly, may slowly enlarge over an in- 
terval of months or years, or may fluctuate 
in both size and shape. The position and! 
mobility of the mass are largely dependent 
upon the site of origin of the cyst, i.e., the; 
portion of the pancreas from which the 
cyst arises. When the lesion arises from! 
the head of the pancreas, the presenting 
mass tends to be localized to the right- 
upper quadrant or epigastrium. Under- 
such circumstances the mass is fixed or; 
only slightly movable. When, as is more! 
frequently the case, the body or tail of the: 
pancreas represents the site of origin of a! 
cyst, the mass usually presents itself in the 
left upper quadrant and may be quite, 
freely movable. Any of these cysts may 
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Fig. 1. Retention cyst in tail of pancreas. Cyst clearly ^ ^ 

virtue of its own density in relation to density of surrounding soft tiss 
Note slight displacement of stomach and upper jejunum. 
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Ibecome large enough to occupy the entire 
'Supper abdomen. 

ROENTGEN FINDINGS 

d Complete examination of the gastro- 
51 intestinal tract by roentgen methods is al- 
i ways indicated in patients with suspected 
!?. pancreatic cyst. Much like the clinical 
sj signs of this lesion, the roentgen appear- 
1 ance varies according to the region of the 
i| pancreas from which the cyst arises and, 
i furthermore, is considerably dependent 
I upon the size of tlie cyst and its ultimate 
I position in relation to the abdominal 
I wscera. On occasion, the outline of a pan- 
f creatic cyst may be clearly visible in a 
r roentgenogram of the abdomen (Fig. 1), 

I but its presence is more frequently revealed 
j by the extrinsic pressure defects it produces 
I in the barium-filled stomach, proximal 
small bowel, and colon. Calcium deposits 
i rarely outline the cyst wall. 

As a rule, a cyst arising in the head of 
the pancreas produces widening of the 
duodenal loop with Uttle or no deformity 
■ of the stomach (Fig. 2, A), whereas a cyst 
of the body of the pancreas displaces the 
stomach anteriorly and superiorly, with 
variable distortion of the proximal loops 
of small bowel. Occasionally, as Bruck 
(4) has illustrated, the cy^st presents more 
superiorly and medially, resulting in a 
sweeping indentation of the lesser curva- 
ture (Fig. 2, B). None of these findings is 
particularly diagnostic of cyst to the ex- 
clusion of neoplasm. 

Concerning a cyst arising from the tail 
0 the pancreas, Case (5) and others have 
pointed out that such a lesion very fre- 
quently produces a smoothly rounded in- 
; entation in the greater curvature of the 
I s omach at or just above its mid-portion 
^Ss. 3, 4, and 6) . A lateral view shows a 
; generalized indentation of the poste- 
pc gastric wall with associated anterior 
4^^ entire stomach (Fig. 

Db duodeual-jejUnal flexuie is dis- 

o[ th and the splenic flexure 

its ^ either may be indented along 
Medial aspect or displaced caudally. 

^ greater curvature indentation may 



Fig. 3. Retention cyst in tail of pancreas producing 
smoothly marginated indentation of greater curvature 
of stomach. Cardiac and prepyloric regions appear 
normal. Observe concentric compression of gastric 
rugae. 

show postural variations, but usually is 
best demonstrated with the patient in a 
prone, right anterior oblique position. Al- 
though the defect is not demonstrable in 
all patients having a cyst arising from the 
tail of the pancreas, it occurs often enough 
to warrant more emphasis than it has 
been accorded in the past. Of the 13 pa- 
tients treated surgically for pancreatic 
cyst in this hospital, 7 had a cyst arising 
in the tail of the pancreas. Five of these 
7 patients showed the greater curvature 
deformity just described. 

DIFFERENTIAL DIAGNOSIS 

Conceivably, an enlarged spleen, splenic 
cyst, mesenteric cyst, omental cyst, or 
retroperitoneal neoplasm might very well 
produce a similar localized indentation of 
the mid-portion of the greater gastric cur- 
vature, but such has not been our experi- 
ence. In an exhaustive search of the Uni- 
versity Hospital files, the only recognized 



Fig. 5. A. Serial set showing deformity produced by cyst adherent to tail of pancreas. Histo 
nation of the excised specimen showed it to contain remnants of the wolffian body. .rvntiirc intleidi'i''’ 

B. Another retention cyst arising in tail of pancreas and producing pronounced greater curva 
Note similarity to Figures 3, 4, and 5, A. 
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.-extra-alimentar}^ masses which simulated 
^die greater curvature deformity, and at the 
■[5ame time produced anterior displacement 
Ibf the stomach,, were a congenital cyst of . 
.'wolffian body origin (Fig. 5, A) and a neo- 
plasm arising from the lower pole of the 
ieft kidney. Incidentally, the wolffian 
aody cyst was described in the surgeons’ 
operative note as a cyst arising from the 
tail of the pancreas, and it was not until 
. histological examination of the specimen 
was done that the true nature of the lesion 
was ascertained. Pyelography readily 
identified the renal lesion. 

■ SUMMARY 

f 

i The importance of anterior displacement 
lOf the stomach and smoothly rounded 
jindentation 'relatively high on the greater 
gastric cur\'^ature as a combination of 
•roentgen signs suggestive of cyst in the 
tail of the pancreas should be clearly ap- 
-^preciated. This is especially true when 
such deformity is encountered in conjunc- 


tion with a rounded, ballotable, freely, 
movable mass in the left upper quadrant 
of the abdomen. Under such circum- 
stances, the roentgenologist not only can 
make a diagnosis of pancreatie cyst with 
reasonable assurance of being correct, but 
he can be of further assistance to the sur- 
geon by suggesting the exact site of origin 
of the lesion. 

University Hospital 
University of Michigan 
Ann Arbor, Mich. 
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Congenital Duodenal Obstruction 

Report of Six Cases and Review of the Literature^ 


FRIEDRICH G. KAUTZ, M.D., JAMES R. LISA, M.D., and ERNEST KRAFT, M.D, F.A.C.R.’ 

New York, N. Y. 


C ONGENITAL obstruction of the duode- 
num, first described by Calder (7) in 
1733, was long considered a fatal malfor- 
mation of the newborn and a subject 
merely of academic interest. In view of 
the rapid downhill course within a week or 
two after birth, the diagnosis was formerly 
made by the pathologist at the necropsy 


ated upon, one-half of whom sunived, 
Due to improved methods, introduced tj 
Ladd (29), Donovan (10), and their co- 
workers, the mortality rate has been still 
further reduced. In spite of these ad- 
vances, however, the disorder has re- 
ceived but little attention in the roentgen 
literature (20, 26, 35, 44, 45). 



BUND POUCH Of 
riRST POBTJON 
or DUODENUM 


Fig. 1. Case 2. Duodenal atresia at ampulla. 
Moderate dilatation of stomach (1) and marked dis- 
tention of proximal portion of duodenum (2). No 
evidence of gas or barium in the intestine. 


table. More recently, however, the condi- 
tion has been recognized clinically and 
roentgenologicaUy, and during the past 
decade surgical procedures have been car- 
ried out successfully (2, 5, 11, 12, 13, 18, 19, 
24, 25, 31, 38, 40, 43, 46, 48, 49). 

So far about three hundred cases have 
been recorded in the literature (32). Ap- 
proximately fifty patients have been oper- 


FUNNEL SHAPED 
SECOND PORHON 

OF QUODEHUM ^ ^ 

Fig. 2. Case 2. Diagram, of 
duodenal atresia wi^i anomaliM P irst 

ducts. 1. Duct of Santorini duct en; 

portion of the duodenum. • portion oD 

tering at the narrow apex of th ko 
duodenum. 3. Separate oP ® dm-t 
sung near the orifice of the common duct. 

In this communication we 
six cases of congenital duo e ^ g, 
tion and summarize the saheut 
from the literature. 

report of CiSES 

CASE f. c. 

(French Hospital, S'™“ ° ,5 


each feeding, at first food, later ^ 

* Presented at the Joint Meeting of the American Roentgen Ray Society and the Radio og vciTYaiL 

America, Chicago, 111., Sept. 24-29, 1944. . French Hospi^t 

2 From the N. Y. City Hospital, Welfare Island, the New York Hospital, and the i re. 
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dually coffee-ground material. The stools contained 
)nly meconium. The patient died on the third 
lay of life, having had no roentgen examination. 

At autopsy, the stomach and first portion of the 
* luodenum were found to be greatly dilated, the 
atter forming a blind pouch. There were numerous 
mbmueosal hemorrhages. The second portion of 
;lie duodenum was completely separated and con- 
.-.ained at its funnel-shaped apex the orifice of the 
common bile duct. The head of the pancreas was 
■elosely attached to this region. There was no ab- 
aonnality of the gallbladder or extrahepatic bile 
ducts. The pathological diagnosis wms congenital 
, atresia of the first portion of the duodenum. 


Case 2; Duodenal Atresia at Ampulla with 
'.•Anomalies of Pancreatic and Common Bile Ducts. 
Non-Rotation of Intestine (French Hospital, Service of 
Dr. F. C. Holden). A newborn white male vomited 
shortly after the first feeding and continuously 
thereafter. The stools contained only meconium. 
A roentgen study revealed a moderate dilatation 
of the stomach and proximal portion of the duo- 
denum; no barium passed into the jejunum. The 
intestine contained no gas (Fig. 1). A diagnosis of 
congenital duodenal atresia was made, but when a 
_ laparotomy was performed, on the ninth day, only a 
; mon-rotation of the intestine was found. Death oc- 
5 curred five days later. 

At autopsy, the stomach appeared moderately 
• dilated. The first portion of the duodenum formed 
J a blind pouch with a small bulge through which the 
i duct of Santorini emptied. The second portion of 
,■ duodenum was funnel-shaped, the common duct 
entering at its narrow apex. Near the orifice of the 
bile duct a separate opening of the duct of Wirsung 
was found (Fig. 2). There were no traces of in- 
testinal structure between the two portions of the 
duodenum. No further anomalies of the abdominal 
organs were noted. The pathological diagnosis 
congenital duodenal atresia at the ampulla 
mth anomalies of the pancreatic and common bile 
r- ducts. 


fM ^‘‘^^^otal Duodenal Stenosis at Ampul 

\ ew York Hospital, Service of Dr. S. Z. Levine 
white female began to vomit short 
cr he first feeding and had to be fed parenterall 
®*-ools were passed. A roentgenogram of tl 
omen on the fourth day revealed a gas pocket 
which apparently outlined the part 
jjjj. ^ ^ stomach. To the right of the mid-line was 
the which was believed to represei 

demf^^^ X distended proximal portion of the du 

boweUFifs^^^r" f ^ 

of em ' • iniant showed progressive sig: 

Iscnth dehydration and died on the si 

struct^'^^^ almost complete duodenal o 

portion” ^rripulla of Vater. The prestenot 
Rreath- duodenum and the stomach we 

istended. The second portion of the du 



Fig. 3. Case 3. Subtotal duodenal stenosis at am- 
pulla. 1 . Small gas pocket in the gastric area, appar- 
ently outlining the partly deflated stomach. 2. Large 
gas pocket in distended proximal portion of the duo- 
denum. Absence of intestinal gas pattern. 


denum was narrowed down to only 1 mm. in width, 
and a thin probe could be passed for a distance of 
3 mm. into the third portion. The pathological di- 
agnosis was subtotal congenital duodenal stenosis 
at the ampulla. 

Case 4: Atresia of the Duodenojejunal Flexure 
(New York Hospital, Service of Dr. S. Z. Levine). 
A newborn white female began to vomit bile-stained 
material after each feeding. The upper part of the 
abdomen was markedly distended, and the stomach 
was well demarcated. The liver and the spleen 
were not palpable. A supine view of the abdomen 
revealed three gas pockets in the upper and middle 
abdomen and absence of gas in the small and large 
intestine. The gas pockets were believed to repre- 
sent the stomach and the distended duodenum (Fig. 
4). In the inverted position the larger duodenal 
pocket had shifted from the mid-line to the right 
lower abdomen and showed a large amount of fluid. 
The other two gas pockets in the gastroduodenal area 
had become partly deflated, containing only small 
fluid levels (Fig. 5). A cord-like mass of feces was 
removed by enema. It consisted of meconium and 
was negative for bile. With the clinical and roent- 
gen diagnosis of upper intestinal atresia, a laparot- 
omy was performed. The infant died two hours 
after the operation. 

At autopsy, a complete blind ending of the third 
portion of the duodenum was found 6 cm. distal to 
the pylorus. The proximal end of the jejunum was 
closed and completely detached from the duodenum. 
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abdomen Hr duodenojsjunal flexure. Figure 4 (left) shows three gas pockets in the up?« 

Jnce^f hiSLaJ^o-lc (1) first (2), and second and third (3) portions of the duodenum.. Ah 

stomach flf and (nght), in the inverted or upside-down position, shows gas pocketsra t 

duo^Sm IsT sh^ertn ^ small fluid levels. A large gas pocket m the duts 

auoaenum (dj, shifted to the right lower abdomen, shows a large fluid level. 


The intestinal tract was collapsed and contained in- 
spissated pale material. The pathological diagno- 
flexui-r atresia of the duodenojejunal 

«/ Duodenojejunal Flexure 
pty Hospital, Sertdce of Dr. C. S. Boyd). A new- 
born colored male, seen in 1928, failed to retain 
liquids after each feeding and vomited persistentlv. 
The downhi 1 course was so rapid that he died on the 
tilth day of life. 

At autopsy, the duodenum was gross!}- distended 
and appeared larger than the stomach, which was 
also dilated. There was a collapse of the small and 
large interne. A veil-like sheet of mucosa com- 

“rd portiM 


within a week; it became dehydrated and dioir^- 
The abdomen was soft, no masses being palf® •^> 
and peristaltic waves were not visible. 

An oral barium studv on the sixth day re\» 

Oi speoal 

ientin 

•the left «■ 


An oral barium study on 
marked dilatation of the stomach. - . 

of the duodemii 


interest was a gross distention v, — - 
which extended from the right flank 
the mid-line and cun-ed downward towar ^ p 
vis. The duodenum appeared even larger ^ ^ 
dilated stomach (Fig. 6). Only small 


uiJciLcu ifiuujavii W* ^ 7 

gas were present in the small intestine 
In the erect view barium levels were seen 
dilated stomach and in the grossly disten e 
portion of the duodenum (Fig. 7). ^ y,j< 

view the stomach and duodenum presen e a 
the inten-ening constnctio 

Cl 


uubLiuGiea ine lutnen of the third oortion view me siomacn ana uuaucwui^ i--* — ^ 
of the duodenum slightly beyond the ligament of appearance, the inten-enmg constnc 

Treitz. The pathological diagnosis was congenital apparently formed by the pylorus (Fig. h ^ 


JtrtS pathological diagnosis was congenital 
atresia of the duodenojejunal flexure. 

Case Q- Subtolal Stenosis of ihe Duodenojejunal 
F/ttnre seith Mucosal Partition. Non-Rotalion of 
Intestine (City Hospital, Service of Dr. G. R. Irv- 
mg). A newborn colored female had an uneventful 
course until the third day of life, when vomiting 
began, becoming progressively worse thereafter 
There was regurgitation of yellowish-green mate- 
rial, which on one occasion was blood-stained 
One to two soft brownish-green stools were passed 
daily. The infant had a weight loss of a full pound 


iven 

idi 3'* 


At operation on the same day ar 

found between the distal third of the so - ^ 
the jejunum. MTien these were fm® , 
stomach was rotated cephalad, a vascu a 

•’ pvloric region 
ras seWd, and m 
the small intestine 

\ D 


to 

tieria 


1V3.S SC6D L%y t-vtc-aju xx^^x*- 

transverse colon. This was severed, 
subsequently passed into the small u., 
abdomen was closed without 
diminished, but on the second postoper 


diminished, but on the second postoper 
again became severe, A second operatio , 
later, revealed dilatation of cok 

small intestine. The cecum and asce 


Figs. G and 7. Case G. Subtotal stenosis of duodenojejunal flexure. Figure 6 (left) shows dilatation of the 
btomach and gross distention of the duodenum. Only small amounts of gas are seen in the intestinal tract. . Figure 
an erect view, illustrates the fluid levels iu the dilated stomach and grossly distended duodenum. 


SMALL 

NTE5TINE 



COLON 



I^FLUID 

-LEVELS 

DUODENUM 


Figs. 6A and 7A. Diagrammatic illustration of findings shown in Figures 6 and 7. 


're on^tf abdomen. Pres- 

junum ®*-°rn8-ch caused gas to pass into the 

^ days, but vomiting 
'nallv stools began to contain blood. 

ccnTTo’a^ general peritonitis developed, and death 
At the twentieth day of life 
''end tn°K^^'’ stomach and duodenum were 
ejunal fl • ^*^®etly distended. At the duodeno- 
'I'ite ban^'^^f^ ^ ring-like constriction due to a 

o the serosa. On opening the intestine, 


the point of constriction corresponded to a partition 
with an eccentric slit-like opening, measuring 3 mm. 
in length. The pathological diagnosis was subtotal 
congenital stenosis of the duodenojejunal flexure 
with mucosal partition and a slit-like opening and 
non-rotation of the intestine. 

DISCUSSION 

Congenital obstruction of the duodenum 
occurs as atresia (19) or stenosis. Atresia 
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Fig. 8. Case 6. Oblique view showing hourglass 
appearance of dilated stomach and grossly distended 
duodenum. 


represents a complete closure of the lumen 
and may vary from a thin diaphragm (28) 
to complete absence of a segment of the 
organ, also called aplasia (33). Stenosis 
represents a narroudng of the lumen, 
which may vary from one of high degree, 
subtotal, to partial narrowing of less ex- 
tent. Atresia and subtotal stenosis are in- 
compatible with life unless surgical repair 
is carried out within the first week. Par- 
tial stenosis, hoivever, has occasionally 
been obser\fed both in children and adults 
without seriously interfering with normal 
hfe (17, 47, 50). Atresia has been found 
twice as often as subtotal and partial steno- 
sis, apparently due to the seriousness of the 
former, while the latter may remain undis- 
covered (6, 14, 15). This proportion is 
maintained in our series of four atresias and 
two subtotal stenoses. 

The obstruction may occur in any part 
of the duodenum, but the sites of pre- 
dilection are the middle and lower portions. 
According to Cordes (8) and Spriggs (39), 
about one-third of the obstructions are 


found close to the ampulla of Vater ari 
one-third at the duodenojejunal junctioa 
Of the total obstructions, barely one-third 
involve th e preampuliar)' segment. In os 
series three were at the duodenojejucs! 
flexure, two at the ampulla, and only ox 
at the first portion of the duodenum. 



.e types of obstruction 
i in many ways_ (4, 36, 4 )■ 

s of simplification they 
■d to four forms (Fig. 9): 

Diaphragm with or 

tion, the most irequ 
(Cases 5 and 6). 

Filiform lumen (Case 

EUnd ends connected by * " 

, 4. OTIV connedio“ 

Blind ends without any 

(Casesl,2,and4). 

3 predilection for sex or rac 

d, but a familial occurrence 

n^ed by Brodsl^ (3)- persist- 

xe disorder is the result 
of conditions normal fo the 

development and occurs 
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'ite of embrj'^ologic events. A clear under- 

■ landing is due largely to the work of 
Tandler (41), Forssner (16), Bland Sutton 

■ 1), Cordes (8),' and others (27). 

i Between the fiftli and twelfth week of 
-jestation, the lumen of the fetal duodenum 
::)ecomes completely obliterated by epi- 
helial proliferation and changes into a 
^ olid cord. At the same period the pan- 
\’:reatic and hepatic ducts are being formed. 
:>5houId tlie lumen fail to become patent 
igain, stenosis or obstruction results, de- 
vjendent upon the degree of normal de- 
/relopment. 

i- Extrinsic duodenal factors sometimes 
play a role during fetal life in the develop- 
‘ aient of obstruction. The persistence of an 
raepatoduodenocolic ligament, after the ro- 
tation of the stomach and duodenum, has 
_ been reported as one cause preventing the 
re-establishment of the duodenal lumen 
^^(22). Other causes have been dermoid 
cysts, mesenteric cysts, annular pancreas, 
pancreatic tumors and cysts, internal her- 
(wae (34), peritoneal adhesions (17), mas- 
sive volvulus of the bowel (37), failure of 
anesocolic fixation from arteriomesenteric 
■obstruction or axial rotation of the mesen- 
/tery, abnormally short or long mesentery, 
'■'faulty rotation of the midgut, anomalies 
of the superior mesenteric arteiy and 
•'Vein, and excessive development of the 
anlage of the intestinal villi. 

•' In our Case 6, two factors appeared to 
^ P^rt; one extrinsic, a band, and the 
other intrinsic, failure to recanalize. The 
' , and may have been the deciding factor, 
fi ^®®^^ated incomplete rotation of the bowel 
frequently been described, as in our 
'-ases 2 and 6. 

CLINICAL FINDINGS 

. clinical findings are those of high in- 
i obstruction and vary somewhat 

pending upon the degree of occlusion and 
, ^ of the lesion. In atresia and sub- 

^ ' birth begins soon after 

^ two occur from several minutes to 

^frer food intake and recurs 

lesio With a prevaterian 

f the vomitus consists of ingested 


food and mucus, and after repeated attacks 
it may become blood- tinged. Bile is absent 
witli complete obstruction unless abnormal 
bile ducts empty into the first portion of the 
duodenum. The stools contain mucus and 
bile. In the postvaterian type, the vomitus 
consists of ingested food and bile, often 



Fig. 9. Four types of congenital duodenal obstruc- 
tion; 1. Diaphragm (arrows) with or without perfora- 
tion, most frequent type (Cases 5 and 6). 2. Filiform 
lumen (arrow) (Case 3). 3. Blind ends connected by 
fibrous cord (arrow). 4. Blind ends without connec- 
tion (arrows) (aplasia) (Cases 1, 2, and 4). 

mixed witli albumin, hematin, and fat. 
The stools are usually gray, of pasty con- 
sistency, and contain mucus. In subtotal 
stenosis keratinized epithelium, lanugo 
hair, milk curds, and bile may be found in 
the meconium. Bowel movements are 
usually scanty in either type, and loss of 
weight and dehydration tend to be rapidly 
progressive. 

Inspection reveals a distended epigas- 
trium and sometimes a sunken hypogas- 
trium (23). A soft palpable mass corre- 
sponding to the distended duodenum may 
be present in the right upper quadrant. 
The distention of the duodenum may be so 
great as to extend far to the right and to 
the hypogastrium. Peristalsis of the stom- 
ach and the duodenum is frequently visible. 
In greater degrees of duodenal disten- 
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tion the waves may be seen running ob- 
liquely from right to left. After vomiting 
spells, the appearance can change to such 
an extent that the abdominal distention 
may disappear completely. 

The clinical findings with lesser degrees 
of obstruction are quite different from those 
of atresia and subtotal stenosis. Vomit- 
ing may be delayed for a period of weeks 
after birth and may occur intermittently 
as a result of transient volvulus or block- 
ing of the narrow lumen by undigested food. 

ROENTGEN DIAGNOSIS 

As soon as symptoms and signs suggest 
duodenal obstruction, a roentgen examina- 
tion is indicated for confirmation of the 
clinical impression. Detailed information 
may then be gained as to the degree of ob- 
struction and the approximate location of 
the lesion. 

Routine abdominal films, taken in vari- 
ous positions, will show gas distention of 
stomach and duodenum and fluid levels in 
the erect posture. In atresia there is ab- 
sence of gas beyond the duodenum (Figs. 
1, 3, 4, and 5), but when the obstruction is 
incomplete, small amounts of gas are usu- 
ally present in the intestine (Figs. 6, 7, and 
8). Films taken with the infant in the in- 
verted position will show fluid levels in the 
lower abdomen, and the overlying gas 
shadows may extend downward to the 
pelvic area (Fig. 5). 

If definite conclusions cannot be made 
from ordinary films, a barium study is war- 
ranted for additional information. In spite 
of the use of a thin solution, the danger of 
clogging of a stenosed lumen by inspis- 
sated barium must be kept in mind. It 
may be safer to inject only a minimal 
amount through a duodenal tube and to 
aspirate the contrast material afterward. 
The obstruction cannot always be accu- 
rately localized when the stomach and 
duodenum are grossly distended, rotated, 
and overlap each other. The stomach and 
the pre-obstructed portion of the duode- 
num may yield an hourglass appearance 
(Fig. S) and thereby the erroneous impres- 
sion of a so-called bilocular stomach. The 


hourglass appearance, however, is pathog- 
nomonic of duodenal obstruction. It i; 
due to contraction of the pyloric rin^ 
and denotes an extreme distention of the } 
upper duodenal segment. The latter ev 
tends usually far to the right and, whenth 
obstruction is at the ampulla or the duo- 
denojejunal junction, turns downward to 
the left again, the blind end forming a cul- 
de-sac (Figs. 6, 7, and 8). 

Gastroduodenal peristalsis is nsiiallv i 
poor, due to an early exhaustion of the : 
over-distended organs, artd has been ob- 
served only a few times, 

A diagnosis of atresia can be made when 
barium fails to pass beyond the duodenum 
within six hours and when the intestiin! 
gas pattern is missing. If the obstruction 
is incomplete, some barium and gas canal- 
ways be seen in the intestine on the six-hour 
film. In incomplete obstruction, follow-up 
studies at twenty-four and forty-eight 
hours and a barium enema may be advis- 
able to exclude additional stenotic lesion 
and other congenital changes of the in fo 
tine. 


DIFFERENTIAL DIAGNOSIS 


Obstruction of the ^ 

nay be differentiated from duf 
lion by a delay of vomiting a er 


ng. Pyloric stenosis diffe 
loes not become apparent im 
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nay be palpated whik 
luodenal obstruction. 
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■ .uodenum due to stagnation and retro- 
rade movements may become quite pro- 
.oimced, thereby simulating duodenal 
tenosis. 

: In the European literature, Huber (21) 

. eported cases with clinical manifesta- 
- ions of transient and recurring duodenal 
...bstruction. In the surviving children, 
..owever, roentgen findings were normal, 
nd in a few cases which came to autopsy 
ypoplasia of the mesenteric plexus was 
ound without narrowing of tlie intestinal 
/amen. These findings suggested a distur- 
’ iance of the sympathetic and parasym- 
)athetic innervation and possibly achalasia. 

PROGNOSIS AND THERAPY 

; ' Partial stenosis offers a distinctly favor- 
‘ ible prognosis. The fact that this condi- 
tion is rarely seen suggests that it may 
"requently remain undiscovered, especially 
'li'hen overshadowed by other congenital 
"ibnormalities of the intestine. Subtotal 
''Stenosis is far more serious, and infants 
•'.■arely survive more than three weeks un- 
■•■|ess the continuity of the intestinal tract 
is re-established by surgical measures. 
Atresia is incompatible with life, and an 
emergency operation is necessary within the 
a first week. The downhill course is rapid, 
;:and dehydration may have progressed 
so far as to make surgical intervention use- 
/'less. 

The operations employed are duodeno- 
/'duodenostomy, duodeno-jejunostomy, and 
/posterior gastro-enterostomy, varying with 
of obstruction. In malrotation of 
/ the intestine a repair of the mesentery may 
necessary. Success of the opera- 
i; ^0*1 depends, in part, on the presence or 
■/-> a sence of additional malformations. Mul- 

P e obstructions have been observed (9) 
bo carefully searched for at the 
^ operation. The patency of the 
TOs^y be checked by passing a 
as suggested by Maris 

is essential for a favorable outcome 
li'j ^fose co-operation between obstetri- 
i I'oentgenologist, and 

* Ine obstruction may be recog- 


nized roentgenologically but later be missed 
at operation, when co-existent volvulus or 
incomplete rotation of the bowel obscures 
the surgical field. 

SUMMARY AND CONCLUSIONS 

1. Congenital obstruction of the duo- 
denum in its complete form is incompatible 
Avith life. 

2. Since the downhill course is rapid, 
the survival depends on a correct roentgen 
diagnosis and an emergency operation 
within the first week of life. 

3. The characteristic roentgen findings 
of atresia and subtotal stenosis are dilata- 
tion of the stomach and gross distention 
of the duodenum, sometimes with hour- 
glass appearance, complete six-hour resi- 
due, and lack of intestinal pattern. 

4. When the surgeon succeeds in es- 
tablishing continuity of the intestine and 
in excluding coexistent malformations else- 
where, the prognosis is favorable. 

5. Four cases of atresia and two cases 
of subtotal stenosis are reported. The es- 
sential clinical and pathological features are 
discussed. The literature is reviewed. 

Acknowledgment is made to Dr. C. S. Boyd and 
Dr. G. R. Irving of N. Y. City Hospital, Dr. S. Z. 
Levine of New York Hospital, and Dr. F. C. Holden 
of French Hospital for permission to use the clinical 
data, and to Dr. W. H. Foege for the roentgenogram 
of Case 2. 
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Diverticulosis of the Jejunum and Ileum* 

, MAX RIT?0, M.D.. and PAUL J. VOTTA, M.D. 

Boston, Mass, 


D iverticula are known to occur in 
practically every portion of the di- 
gestive tract. They are most common in 
he colon and are frequently found, also, 
n the esophagus and duodenum. Diver- 
iculosis of the small bowel, however, is 
rare. A recent report by Benson, Dixon, 
ind Waugh (1) states that at the Mayo 
Clinic, from 1909 to 1942, inclusive, there 
occurred 122 cases of non-meckelian diver- 
ticula of the jejunum and ileum, an average 
of less than 4 per year. These authors in- 
dicate that, in addition, there are only 
about 200 other recorded examples in the 
medical atmals. Case (2) was able to find 
but 66 proved cases in the literature in the 
eighty-year period from 1844 to 1924, 

In our clinic at the Boston City Hospital, 
ive have observed a series of 25 cases of di- 
verticulosis of the jejunum and ileum, all of 
which were seen in a period of two and a 
half years, from January 1942 to July 1944, 
and were diagnosed during routine studies 
of the gastro-intestinal tract with the 
opaque meal. Because of the relative in- 
frequency of diverticula of the small bowel, 
it was felt worth while to record the clini- 


usually smooth and rounded; in some in- 
stances they appear oval or elongated. 
The communication with the lumen of the 
small bowel is variable and may be large or 
small. The diverticula occur in any por- 
tion of the small bowel from the duodeno- 
jejunal junction to the ileocecal valve. The 
upper and middle thirds of the jejunum are 
the most usual sites, the ileum being the 
least frequently involved. 

Inflammator^’^ changes resulting in diver- 
ticulitis may be due to irritation or occlu- 
sion by fecal concretions and foreign bod- 
ies. Edema and local swelling produce 
stasis in the diverticulum. The inflam- 
mation tends to involve adjacent segments 
by direct extension and is accompanied by 
pain, tenderness, and spasm. Perforation 
may supeiw^ene with the formation of either 
a localized or, more frequently, a gener- 
alized peritonitis. In those instances in 
which the local inflammatory process sub- 
sides prior to perforation, areas of fibrosis 
with partial stenosis or complete obstruc- 
tion may subsequently develop. 

ETIOLOGY 


cal and roentgen manifestations of these 
cases. 

PATHOGENESIS 

l>iverticula of the small intestine, in 
common with other types of diverticulosis, 
®ay be either congenital or acquired. In 
if typO; the pouch comprises 

tb ^^ycrs of the small bowel, while in 
c acquired group there is a herniation of 
!ar through a defect in the muscu- 

th fr^^'^'^rticula are usually, al- 

not necessarily, found along the 
border of the intestine. They 
vari r single or multiple. The size 
tim T ^ millimeters to several cen- 

— ^crs in diameter. The pouches are 


The chief predisposing factors of diver- 
ticulosis of the small intestines may be 
summarized briefly as follows: (1) me- 
chanical, associated with chronic constipa- 
tion and long-standing over-distention, 
the pressure of the gas and fecal material 
forcing the mucosa through the muscularis; 
(2) degenerative changes, generally thought 
to be associated with old age, overweight, 
local irritation, and putrefaction, producing 
fatty degeneration of the musculature and 
loss of elasticity of the tissues, with conse- 
quent weakening of the intestinal walls. 
Diverticula appear also to have been 
caused by adhesions, scarring secondary 
to healed tuberculosis, and traction from 
a tumor. 


Atneric^i r!? department of Roentgenology, Boston City Hospital. Presented at the Joint Meeting of the 
entgen Ray Society and the Radiological Society of North America, Chicago, 111., Sept. 24-29, 1944. 
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INCIDENCE 

Prior to the widespread use of the roent- 
gen method of study of the gastro-intestinal 
tract, diverticula of the small intestine 
were practically never diagnosed clinically 
or at operation and were but rarely recog- 
nized at the autopsy table. Reinhardt (3), 
for example, found only 3 cases in 5,000 
necropsies (0.06 per cent), and Edwards 
(4) 9 in 2,820 postmortem examinations 
(0.3 per cent). This low incidence may be 
explained by several factors. The pouches 
are usually collapsed and slirunken at the 
time of examination; also, the diverticula 
are difficult to find if they are empty and 
small, or in the presence of large amounts of 
mesenteric fat. Moreover, in many cases 
thorough search of the entire alimentary 
canal is not carried out and inflation of the 
intestines is not practised routinely by 
many pathologists. 

The number of diverticula of the small 
bowel in series of cases previously obsen'^ed 
roentgenologically is likewise very small. 
Jenkinson (5) found but 3 instances in 
many thousands of roentgen studies of the 
gastro-intestinal tract during a period of 
ten years. Rankin and Martin (6) stated 
that diverticulosis of the small bowel, ex- 
clusive of the duodenal and meckelian 
types, was found only once in approxi- 
mately 25,000 examinations; and other ob- 
servers (7) have likewise reported a very 
low incidence. With the wider use of the 
roentgen method of study of the gastro- 
intestinal tract, these lesions will be dis- 
covered with ever-increasing frequency and 
will prove to be much more common than 
previously supposed. It is quite prob- 
able that many cases are being overlooked 
even now. As the clinician and roentgen- 
ologist are impressed with this fact and 
become more alert in the search for diver- 
ticula of the small intestine they will be 
diagnosed in far greater numbers in the fu- 
ture. 

In our clinic, there were observed 25 
cases of diverticulosis of the jejunum and 
ileum in a period of thirty months. Dur- 
ing this time, there were carried out 4,786 
roentgen studies of the gastro-intestinal 


tract with the opaque meal, making an inci- 
dence of 0.5 per cent. All the cases were 
diagnosed during routine examinations, 
which comprised fluoroscopic studies aiii 
roentgen films of the esophagus, stomach \ 
duodenum, and upper jejunum at the tk 1 
of ingestion of the opaque meal, subsequent 
observations after an interval of six hours, 
and in some instances a twenty-four-lioiir 
study. Serial examinations of the snii 
bowel were not done in the greater majorilj 
of the patients, being performed only nta 
the routine study indicated that they iiiigM 
prove worth while. For comparison, it 
may be pointed out that diverticulosis o 
the colon occurs in from 3 to 10 per cent 

of all patients (S); and that the madence 

of diverticulitis of tlie large bowel ma) h 
as high as 34 per cent (S) of this grou^ 
Diverticulitis of the small bowel is m 
rare, however, and was not seen in a . 

the cases observed by us. _ 
Diverticulosis of the small invest ne 
nears to be a condition seen primanl) 
Sle and late adult life. Only 

^(tients wan in the third decade; 3 . 

in the fifties; the 
were over sixty years o , .^,,3 

75, 78, and 83 years of aS'- 7 

age for the entire senes .^22 feina 
sex ratio was practical y q > 
and 13 males. _ , number 

The distribution, ? f j„ter£ 

lesions in the present senes is oi 


B. 


C. 


Distribution 

Jejunum alone 

Jejunum and ileum 

Ileum alone 

Entire jejunum ’ • ' 

Upper third of jejunum 

Middle third of jejunum. • • • 

Lower third of jejunum 

Entire ileum 

Upper ileum 

Mid-ileum 

Size of lesion 

Over 3 cm. diameter. • 
From 1 to 3 cm. diameter. • 
Less than 1 cm. diameter. 

Number 

Single diverticulum 

2-4 diverticula. 

5 or more diverticula 
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SYMPTOMS 

. There is no definite syndrome associated 
rith diverticulosis of the small intestine, 
.n many instances, the diverticula are 
ound during routine roentgen studies of the 
;astro-intestinal tract and have apparently 
leen present for long periods of time without 
lavdng produced any evidence of their 
presence. Moreover, many patients with 
diverticulosis of the jejunum and ileum 
•lave gallbladder disease, peptic ulcer, 
-liatus hernia, heart conditions, etc., which 
.nay be causing symptoms, thus increasing 
;he difficulty of determining whether the 
complaints are associated with the diver- 
dcirla or are due to other conditions. 
Despite the difficulties of differential diag- 
nosis, however, it appears that small intes- 
tinal diverticulosis not infrequently gives 
rise to symptoms that should suggest the 
diagnosis clinically. The complaints vary 
from mild, clironic abdominal pain or sore- 
ness, accompanied by a feeling of “gas-on- 
the-stomach,” to more severe epigastric 
distress with nausea and vomiting. The 
•sjTnptoms are usually intermittent in char- 
acter with a tendency to remissions and 
exacerbations over periods of months or 
'.years. There is, as a rule, no demonstrable 
'relation to meals, bowel movements, or ex- 
ertion. With distention of the sac, there 
raay occur fullness, cramps, and abdominal 
Psin, either dull or acute in character. 

Three of the patients in our series had no 
complaints referable either directly or in- 
irectly to the diverticulosis. Of this 
^oup, two were studied because of general- 
superficial adenopathy ; the third be- 
cause of the presence of an abdominal 
iiiass. Routine roentgen studies with the 
opaque meal were carried out in a search 
malignant disease of the gastro-intesti- 

^ tract, the diverticula being incidental 

codings. 

The remaining 22 patients presented ab- 
j ^^^^\‘^c>mplaints. These varied widely 
the severity. In one patient, 

dur were of but two weeks’ 

^vas^ other end of the scale 

The ^ dating back fifteen years, 

commonest complaint was epigastric 


distress, wdiich was present in every in- 
stance at some time during the history. 
Eructations of gas were usually associated 
with the distress. In approximately 50 
per cent of the group there was anorexia. 
Nausea and vomiting were noted in 10 
instances. The vomitus consisted princi- 
pally of undigested food and was small or 
moderate in amount. In the intervals be- 
tween attacks of distress and vomiting, 
there w’-as a feeling of heaviness and gas in 
the upper abdomen. 

Four patients gave a history of tarry 
stools. One of these had an esophageal 
hiatus hernia, which was the probable 
source of the bleeding. The remaining 
three showed no lesion in the gastro-intes- 
tinal tract other than diverticulosis of the 
small intestine. Two of our group had 
undergone cholecystectomy, only to return 
to the hospital after an interval of two or 
three years, stating that the operations had 
produced no relief and presenting the same 
abdominal complaints as previously. Thus, 
in older people with indefinite abdominal 
complaints suggestive of peptic ulcer or 
gallbladder disease, but writh no abnor^ 
malities demonstrable in these regions, 
the possibility of diverticulosis of the 
small bowel must be borne in mind as a 
cause of the symptoms. 

As is the case with diverticula elsewhere 
in the body, these lesions may be present 
in considerable numbers, attain relatively 
large size, and exist for comparatively long 
periods, without producing complaints or 
otherwise giving evidence of their presence. 
On the other hand, they may cause symp- 
toms and must be considered a potential 
source of danger in view of the ever-present 
possibilities of retention and stasis of food, 
secretions, and foreign bodies, infection, 
perforation, and rupture or stenosis. It is 
important that the clinician be aware of 
their e.xistence in any patient under his 
care. Since these diverticula may not be 
demonstrable at operation even when one 
of the above complications , has super- 
vened, because of the difficulties involved 
in exploration of the entire small bowel, 
the responsibility rests mainly in the 
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Fig. 1. Large diverticulum of the upper 
jejunum. 


hands of the roentgenologist. We must 
therefore be constantly on the lookout for 
these lesions and utilize every method of 
demonstrating them in every suspected 
case. 

If acute diverticulitis of the small bowel 
develops, the symptoms may, as in colonic 
diverticulitis, be closely similar to those of 
appendicitis except for the difference in the 
location of the pain, tenderness, and spasm. 
Nausea and vomiting are more apt to occur 
with inflammation of small bowel diver- 
ticula because of their much higher loca- 
tion in the gastro-intestinal tract. 

association with other lesions 

Case (2), writing on this topic twenty 
years ago, noted the frequent association 
of diverticulosis of the small bowel with 
diverticula and other congenital anomalies 
elsewhere in the body. In our series, like- 
wise, there was found to be an unusually 
high incidence of diverticula of the duo- 
denum and colon and, also, esophageal 
hiatus hernia with protrusion of a portion 
of the stomach through the esophageal ori- 
fice of the diaphragm. Eleven of our 
patients presented diverticula of the duo- 
denum. Of these, 8 were in the descending 
portion, 3 were in the cap or bulb, and 1 
was in the third part. One patient had two 


duodenal diverticula, one each in the sec- 
ond and third portions. Thus it will be 
noted that in 44 per cent of our cases there 
was simultaneous diverticulosis of the duo- 
denum and small intestines, an incidence , 
too high to be coincidental and indicative it 
of the fact that similar factors are doubtless 3 
present in the various portions of the ali- .'.i 
mentary tract to account for the presence -- 
of the (iiverticula. : - 



Fig. 2. Solitary diverticulum of the jejunum- 


In 6 of our cases of of ■ 

mall bowel, there were also d 
he colon, an incidence o j^ggeal 

'here was only one „f unusual 


nttic wct3 4- iiTocnf unusual' 

iverticulosis. This patient ^ , 


verticuiosib. uted 

terest, however, m 
ree diverticula of the ^ f tlie ^ 

^erticulum of the second 


verticulum of the 

lodenum, a dumb--bel P j,.jp]e di- 


__ lenum, a dumb-oei ^ ^itiple di- 
m of the upper jejunum m 
.rticula of the colon, and a sma 


:eal hiatus hernia. ^„ding oi 

Worthy of also, w 

cases of fophagea ^ 


c cases of esophag _ portion oi 

r series, with Pf® ihecsep)*' 

ecardiaofthestomaA thto“g 

eal orifice of the d«phr^,,rfsr- 
the hernias . ,e 


srax. Two of the * 

,ximately CM''''" Jeidcncc of 

lers were small, im 
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' lernia, 20 per cent, is also distinctly above 
• he aA'erage. 

. , ROENTGEN DIAGNOSIS AND METHODS OF 
STUDY 

In most clinics, in performing routine 
roentgen studies of the gastro-intestinal 
-ract, a preliminarj^ film of the abdomen is 
-:aken. A gas-filled diverticulum may oc- 
asionally be demonstrable at this time. 



. F'g- 3. Large diverticulum of the jejunum, 
inmcatcd by the arrow. Other smaller jejunal 
oiyerticula are also visible, one overlying the 
spine and two in the left upper quadrant. 

Accurate diagnosis of diverticulosis, how- 
ever, is not possible by this means, and full 
reliance cannot be placed on this method 
a one. Roentgen diagnosis of diverticulo- 
sis of the small bowel is dependent on the 
emonstration of the barium-fiUed pouch 
I pouches adjacent to and communicating 
the lumen of the intestine. The sacs 
: re usually rounded or oval in shape and 
, 3-y be partially or completely fiUed with 
er^ material. With the patient 

^^rium mi.xture occupies the 
portion of the diverticulum and 
shad^ ^ horizontal fluid level with a gas 
In iT' upper portion of the sac. 

pres^ decubitus, similar findings are 

byer^f some instances, there is a 
' the increased density between 

^rium and gas shadows described 




Fig. 4. Multiple diverticula scattered throughout 
the small bowel (straight arrows). Diverticula of the 
colon with retained barium from a previous opaque 
enema (curved arrows). 

above, this zone being due to intestinal 
contents and secretions. 

In the presence of a diverticulum, thor- 
ough roentgenoscopic observations tvith 
manual palpation should be carried out in 
all positions, including the upright, to 
determine mobility, spasm, and tenderness. 
Diverticula of the upper jejunum may be 
best observed within a few minutes to an 
hour after the ingestion of the opaque meal. 
Those occurring lower in the jejunum and 
ileum may not be visualized until three, 
six, or twenty-four hours later. In many 
clinics, during routine examination of 
the gastro-intestinal tract, little if any 
attention is paid to the small bowel. The 
six-hour observation is used in many in- 
stances to determine whether or not there is 
gastric stasis and to note the position of 
the head of the barium column. Not in- 
frequently the entire small bowel is prac- 
tically empty at this time. Unless there is 
stasis in the diverticula, they will be en- 
tirely oA'^erlooked and the diagnosis missed, 
their presence not even being suspected. 

Wfhile in most clinics it is not practicable 
to carry out special studies of the small 
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■ Fig. 5. Multiple diverticula of the s.-nall intestine. 


bowel in all cases, it is definitely possible to 
miss many cases of diverticula of the 
small intestines unless particular atten- 
tion is paid to the passage of the opaque 
meal through the various segments of the 
jejunum and ileum. Roentgenoscopic ob- 
servations of the stomach and duodenum 
should alwa)^s include study of the upper 
jejunal loops. Diverticula in this area may 
be obscured by the overlying stomach and 
are demonstrable only by manual dis- 
placement of the stomach during roent- 
genoscopy or the use of lateral and oblique 
views. If there is any cHnical suggestion of 
disease of the small bowel, observations 
should be made at intervals of one to two 
hours after the ingestion of the opaque 
meal until all the loops have been visual- 
ized. Also, at the twenty-four hour ob- 
servation, retention in diverticula should 
be carefully sought for. If stasis in the 
pouch is present, observations should be 
continued daily until complete emptying 
has taken place. 

During opaque enema studies, filling of 
the terminal loops of iletun is frequently 
possible, affording an opportunity to ex- 
amine t .iS portion oi the alimentary tract. 
More common use of the so-called “small- 


bowel enema,” in which the barium mis. 
ture is introduced through a tube lying c 
the duodenum will permit of complete ani 
accurate study of the small intestine, llllh 
marked delay in the motility of a foreign 
body, the possibility that it is retained inn 
diverticulum must be borne in mind, ani 
opaque meal studies carried out for locali- 
zation. We are constantly impressed !} 
the fact that so little attention is paid u 
the small bowel in many clinics. Thisi 
deplorable, as important lesions of th 
jejunum and ileum may be overlooked bi 
cause of this carelessness. 


treatment 
rherapy of the patient with diverticu! 
is directed primarily to the avoidan 
all factors which may result m 


lirected pnmaniy lu 
ill factors which may result in t 
dopment of obstruction or 
there being no form of medical tie 
t tvhich directly influences the d 
la themselves. Over-distention ■ j 
;tinal tract, constipation, and sh . 

to be particularly j ° 

;ars to be an importent factor 

ild be controlled by Our 

ow-roughage dietis rn^* 

s were treated ^^^h b^™” A dura- 
,dng from one to eig . other 
, no special dietaiy r 'pjdsusu- 

1 the above being jj^provcd 

produced relief, Surgi- 

he time of ^ H the lesion5 

approach i^ usually be 
easily mobilized an . .jthrela- 
,ght into the opera 

: ease. Therefore if ^,recan 

icient to warrant ^^P^^ the riior- 

lo objection to operatic 
ty should be no g^cate nation?- 

tLy or similar abdominal ope 


ticula of the jejunum juodcn 

y uncommon, found'' 
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The roentgen and clinical nianifesta- 
ions of diverticulosis of the small intes- 
ine are described. 

An unusually high incidence of divertic- 
la elsewhere in the gastro-intestinal- traet 
,nd also of esophageal hiatus hernia was 
ound in our series. 

If the clinician is not aware of the pres- 
nce of the diverticula, the patient may be 
ubjected to long periods of unnecessary 
nedical treatment and needless surgery, 
ir be dubbed a neurotic. 

The responsibility for the diagnosis of 
iiverticulosis of the small intestine rests 
)ractically solely in the hands of the 
oentgenologist. 

Careful observations of the entire small 
)owel are essential for the demonstration of 
he diverticula. 


other instance was relieved by a timely opera- 
tion. 

Dr. Ritvo’s presentation leaves little to discuss. 
I would like to point out, however, that in my ex- 
perience the symptoms which he has mentioned as 
associated with diverticulosis of the small intestine 
are rather non-specific and I just wonder how far 
we ought to go in attributing them to, or associating 
them with, the diverticulosis. His warning that 
other disease may exisl along with the diverticula I 
think is very timely. He spoke in an etiological 
sense about a possible relation between constipa- 
tion and the development of these diverticula. I 
don’t quite understand how constipation, which is a 
disorder of the large intestine, would manifest itself 
by producing a diverticulum in the upper part of the 
small intestine, because there is too much flexible 
wall of intestine to take up variations of pressure iri 
between. In the cases I have seen there has been 
no evidence of back pressure in the way of dela 3 'ed 
passage of barium or otherwise which one could at- 
tribute to constipation. 


flG Marlboro St. 
loston 15, Mass. 
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DISCUSSION 

(Papers by Rautz, Lisa, and Kraft, and by Ritvo 
and Votta) 

M,D. (New York): At our in- 
lioneiyyD ^ 2 c-ray examination of the infant is 
llwre/ CaffejL in the Babies’ Hospital, 

lion about duodenal obstruc- 

^ "'ould I'l- ^riempt to discuss it. However, 
^i^cn tb ' f point out that in two cases I have 
and'spp'^ A junction of the first 

to an p\t^- P°'^tions of the duodenum was due 
stance pn peritoneal band which in one in- 
nscd the death of the patient and in an- 


William E. Anspach, M.D. (Chicago, 111.). 
I have had experience with quite a number of the 
congenital lesions of the duodenum in children 
presented so clearly in the paper by Drs, Kautz, 
Lisa, and Kraft. Because of the vomiting, an 
obstruction is suspected, and the logic of oral 
administration of barium comes. in question. 
The danger of thus completing the obstruction 
was emphasized in one case, in a three-year-old 
child who had survived without surgical inter- 
vention and then died thirty-six hours after ad- 
ministration of barium by mouth. This was the 
first demonstration of the enormous dilatation of 
the proximal half of the duodenum. The physi- 
cian blamed the barium for the complete ob- 
struction and I could not disagree with him. At 
present another child has lived eight months 
without surgerj-. It is surprising hoiv well some 
of these children look, even though all of the food 
has to pass through a lumen often less than 2 mm. 
ill diameter. .Surgery has offered little in the 
cases coming our way. Nearlj" all have proved 
fatal. 

If the roentgenologist ivill see that all chest 
roentgenograms of children are made in the upright 
position, this peculiar lesion mai" be discovered with- 
out the use of barium. The two large typical gas 
pockets (duodenum and stomach) usually have ac- 
compan 3 dng fluid levels. These were beautifull}^ 
illustrated in 4 of Dr. Kraft’s 0 cases. This is the 
most common or, ive might say, the garden variety 
of congenital atresia of the small bowel. It is well 
to remember that this lesion is near the upper end of 
the small intestine and occurs with about the same 
frequency as atresia in the upper third of the esoph- 
agus. \\%ile most often one finds onh' an atresia 
of the duodenum, occasional^' constricted zones in 
other portions of the small bowel are accompanying 
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defects and the}' must be sought in all cases com- 
ing to surgery. 

Lewis Gregory Cole, M.D. (White Plains, 
N. Y.); As for this lesion (diverticula of the 
small intestine) being one of recent recognition 
by roentgenologists, I would call attention to 
several elaborate articles published in the early 
nineteen hundreds : one by Case, which Dr. Ritvo 
mentions, one by Dudley Roberts and myself, 
and several others since then. 

After the first flurr}' of recognizing these as a 
pathological entity had subsided, I believe that the 
consensus of opinion was that they seldom were the 
cause of symptoms, and that when they were present 
and the patient had gastro-intestinal symptoms, 
there was no assurance that these were due to the di- 
verticula and, furthermore, that recognition of them 
frequently led to surgical intervention that all too 
often terminated fatally. 

Since the late teens this subject has come up for 
discussion from time to time, often with the same 
trend of thought, that these should be recognized 
and considered as a potential cause of symptoms, 
perhaps requiring surgery. Finding these divertic- 
ula is like finding a four-leaf clover, if one’s eyes 
are trained to see them. One picks so many of these 
up in routine roentgenological procedure that it often 
seems wise not to report them lest some surgeon 
should search for them with disastrous results. At 


operation they are very difficult to find in tie fc> 
denum; they often occur in tlie retroperltosa! 
portions, and the surgeon sees no evidence wki- 
ever of them as he inspects the visible and palpaKs 
portions of the gut. 

Ernest Kraft, M.D. {dosing) : In reply to Dr, 
Golden, we differentiate between extrinsic aid 
intrinsic factors of duodenal obstruction. In oat ' 
last case there were two factors involved. Tkte ' 
was a peritoneal band across the duodcnuni, aid ' 
at the same level the pathologist found also a 
obstructing membrane within the duodenum. 

Dr. Anspach mentioned multiple atresia, i 
condition which is extremely rare. I hope he ml! ; 
give us a complete paper on this. I 

In spite of the interest in subtotal and partii! 
stenosis I wanted particularly to emphasize the com- 
plete obstruction with alarming symptoms in th 
newborn immediately after the first feeding. 1! 
infants are not operated on without delay’, tlieyni'J 
go down hill very rapidly and die within a week or 
two. I think we roentgenologists could do a gresl 
deal of good by co-operating with surgeons and other 
specialists, going to the operating room and klpms 
the surgeon find the duodenal obstruction, llcnuy 
see great distention of the stomach and duo enun 
Unfortunately, later on, when the infant voiraB 
and deflation becomes complete, the surgeon in ) 
not be able to discover the obstruction. 





' Pellegrini-Stieda Disease^ 

CAPT. DELBERT A. RUSSELL, M.C., A.U.S., and LT. COL. CHARLES D. SMITH, M.C., A.U.S. 


O UT OF A SERIES of 9,218 examinations 
in the X-Ray Department of an Army 
.General Hospital, we have seen S cases of 
iti interesting and somewhat rare clinical 
rjntity which was first described by Pelle- 
;rini in 1905 (5) and by Stieda in 1908 (10). 
Since that time, this post-traumatic entity 
las been known as Pellegrini-Stieda dis- 
ease. It might perhaps better be called 
oost-traumatic calcification in the para- 
articular region of the knee. 

' In 1938 Pellegrini (6) reported on 767 
cases found in the literature up to that 
time. It has been the experience of most 
.authors, however, that the disease is much 
less frequent than that figure would indi- 
cate. Kulowski (4), in March 1942, was 
^ble to find only 60 cases reported in the 
'.^English literature. 

Kohler (3) states that the onset of calci- 
fication occurs not less than three weeks 
following the initial trauma, and we re- 
cently have seen a case in which films taken 
the time of injury showed no calcifica- 
tion while a film one mouth later revealed 
the typical calcification characteristic of 
tfic disease (Figs. 1 and 2). It is also the 
opinion of most authors (3, 4, 9) that this 
process develops only in patients who give 
a history of trauma to the knee, and that 
• act has been borne out in all the cases 
which we have seen. 

Three main theories have been developed 
^nceming the etiology of this disease. 

cy are; (a) separation of a bony frag- 
ment (10) ; (6) periosteal tear due to avul- 
smn or tearing out of the medial collateral 
‘gament with subsequent calcification (2) ; 

. ^fopnasnt of a small hematoma 
^ n the connective tissues with subse- 
p ^^^'^^f^ffication (7). There is, however, 
^hle difference of opinion in the 
era ure as to the exact cause of tlie con- 

caVfi' himself (5) felt that the 

_^cation was due to subperiosteal 
Accepted for publication in July 1944. 


hemorrhage and metaplasia of the medial 
collateral ligament, and we believe that 
this theory explains more of the findings 
than any of the other suggested etiological 
possibilities. In one of our cases (Case 1) 
we noted just above the medial epicondyle 
a small linear area of subperiosteal calcifica- 
tion which we interpreted as being due to 
periosteal tear and hemorrhage with subse- 
quent calcification (Fig. 2), Another of our 
patients (Case 3) sustained a fracture of 
the claAocle in the African campaign, when 
a large G. I. truck in which he was riding 
overturned. This injury is mentioned 
here, as it showed the tendency in this in- 
dividual to the deposition of calcium in 
the soft tissues. This tendency has been 
mentioned as one reason why a certain 
percentage of those receiving injuries to 
the knee go on to the development of 
calcification in the soft tissues while others 
do not. 

Calcification of the medial collateral liga- 
ment is a rare affliction, occurring usually 
in men between the ages of twenty-five and 
forty years. Clinically, most cases give 
a history of trauma to the knee, usually 
occurring when it is flexed and the leg 
is outwardly rotated. This trauma may 
be of the single violent type but more often 
takes the form of repeated minor injuries. 
Most of the patients will continue to have 
trouble with recurring attacks of pain 
and/or swelling, the complaint often being, 
“My knee locks on me.” There is usually 
definite tenderness over the involved area, 
and tension on the ligament accentuates 
the pain. The patient is likely to hold the 
involved joint in slight flexion. 

The roentgenogram is the diagnostic 
factor in these cases, revealing a crescent- 
shaped area of calcification directed either 
vertically or obliquely in the soft tissues 
just medial to the inner condyle of the 
femur and appearing to cap the epicondyle. 
Characteristically, there is a clear radiolu- 
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Figs. 1 and 2. Case 1. In the roentgenogram (left) taken at the time of injuo' no jhows a soil, 

demonstrated. A tripartite patella is present. A roentgenogram (right) taken iust prosimal*^ 

indistinct calcific shadow capping the medial epicondyle. There is also subperiosteal p :^i.Stieda dis»s° 
the condyle. This is the typical roentgen appearance of the early or evolutive phase of rei g 


cent Space of var}dng degree between the 
shadow and the femoral condyle. Sub- 
periosteal reaction may be seen occasion- 
ally along the inner margin of the shaft of 
the femur, just above the epicondyle. 

Two main types of the entity are de- 
scribed radiologicaUy. They are the evolu- 
tive type and the stabilized type. The 
evolutive type appears as a hazy or fuzzy 
opacification which is not clearly demar- 
cated from the epicondyle, while in the 
stabiUzed form we see a dense, sharply 
outhned ossified shadow clearly separated 
from the epicondjde. 

The treatment will vary depending on 
the stage of the disease and the amount of 
discomfort present. Surgical excision (21 
should be done if the condition provokes 
clinical discomfort, but only after the 


ocess has reached the 
me cases have apparentl) 1,35 

neously (9). Lately, x-ray 
en tried in the acute ^ been 
finite statement as to its i 

ade. 

casbrbports 

:.asE 1; The patient, 24 > ears J ^ from a 
■ed his left knee on Jan. W- and the 

11. The knee was immediatel} ^ jj^pjcs-^ioa 

dent was evacuated to the rea • ,^ggnlgerA 
that time was of an acute jliovcd n'’ 

tms taken at the Evacuation Ho.p. 

cture (Fig. 1). t davs ^ 

g. 2) on Feb. 25, ,^aped shado"' f 

uV, showed a large -rescen Je 

cification capping the medi ^ tlv 

lur, with a clear radioluce t ^ pen 

tdow and the epicondvle. . ^„,df.catio«^^ ; 
eal elevation with subper.ost^ Tl^cre 

0 present, just proximal to the epic 
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; was a tripartite patella. The film of the op()osite 
: knee was negative. 

Qse 2: A man 32 years of age fell from a truck 
: in Januarj' 1943, injuring his knee. The knee was 
! swollen and painful for several weeks and the 
i patient received physiotherapy. A second injury 
; to the same knee was sustained in April 1943, and 
' recurrent attacks of jjain and swelling followed. 


! 

i 


I 



fig- 3. Case 2. 


caidfic ^“‘^‘^tgenograrn showing the typi- 

'"S of the 

rtrophy of disii^P proximal to the condyle, and 

shadow caDDine crescent-shaped calcific 

fated from'^ft i! rh! condyle, and clearly sepa- 
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Fig. 4. Case 3. Roentgenogram of the affected 
knee showing the dense crescent-shaped calcific shadow 
along the medial margin of the medial condyle. 


right knee while playing football, in the fall of 1940, 
and had e.xperienced intermittent attacks of pain 
and locking of the knee ever since. Physical ex- 
amination showed slight tenderness along the 
margin of both sides of the knee joint. Roentgeno- 
grams (Fig. 4) taken in July 1943 showed the typical 
dense, sharply outlined, crescent-shaped calcific 
mass overlying the medial epicondyle. A film of the 
right shoulder, made two weeks following a fracture 
of the clavicle sustained in the African campaign 
showed roughening and irregularity of the distal ends 
of the clavicle. The most striking thing, however 
was the bizarre appearing calcific mass extending 
between the clavicle and scapula, which had appar- 
ently developed fairly rapidly following the injury. 

Case 4: A man of 25 years, admitted to our 
hospital for dislocation of the left knee, gave a his- 
tory of injury while playing football in 193G He 
had experienced recurring dislocation of the knee 
since that time. X-ray examination showed slight 
narrowing of the joint space along the medial half 
of the knee. There was also demonstrated the 
typical crescent-shaped calcific area capping the 
medial epicondyle and separated from it bv a well 
demarcated area of decreased density. 
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Fig. 5. Case 6. Roentgenogram showing the cres- 
cent-shaped area of calcification capping the medial 
condyle, indistinctly outlined in this case. 


Case 5: A man of 27 years sustained a disloca- 
tion of the left knee in December 1936, in an auto- 
mobile accident, and had suffered from frequent at- 
tacks of pain and locking of the knee since that time. 
Roentgenographic examination showed early hyper- 
trophic changes and also the typical crescent-shaped 
calcification of Pellegrini-Stieda disease. 

Case 6 ; A 30-year-old soldier injured his knee in 
April 1 943, jumping in a foxhole during the African 
campaign. He was treated for sprain, but the knee 
continued to bother him. He was admitted to 
our hospital in July 1943, because of the sprain. On 
admission, the knee was moderately painful and 
the patient seemed to hold it in partial flexion. X- 
ray examination (Fig. 5) showed the characteristic 
crescent-shaped area of calcification capping the 
medial epicondyle. This area of calcification was not 
sharply outlined, and the radiolucent area usually 
well shown between the calcific mass and epicon- 
dyle was hazy in appearance and poorly defined. 

Case 7; A man of 24 years had injured his left 
knee playing football in 1937 and complained of 
recurring attacks of pain and giving way of the 


ApnllSii ,! 

knee since that time. Here-injured thebeejuicp- 
ing out of a half-truck during the Tunisian cair,- " 
paign. On admission to our hospital, there wt i 
limitation of flexion and slight pain over therocdhl a 
side of the knee. An x-ray examination (Fig. 0) 
showed a somewhat vermiform area of calnficafe i 
along the border of the medial epicondyle and k- 
tending obliquely across the superior border of ll.s . 
epicondyle. ■, 
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■There was also a linear patch}' appearing area of 
•calcification in the region of the suprapatellar 
'bursa. 

CONCLUSIONS 

' 1. Eight cases of Pellegrini-Stieda dis- 
ease are added to those in the literature. 

2. All cases studied showed a character- 
istic roentgen appearance, namely, a cres- 
^.cent-shaped area of calcification capping 
ithe medial condyle of tlie femur. 

3. A tendency to deposition of calcium 
in. other parts of the- body was obsenred in 
two of thecases. 

4. Evidence of subperiosteal tear and 
subsequent calcification was noted in one 
.case. 

5. All cases studied gave a history of 
; previous trauma to the knee. 

Elyria Memorial Hospital 
Elyria, Ohio 
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Spondylolisthesis 

Further Remarks with Emphasis on Radiologic Aspects* 
MAJOR A. C. GALLUCCIO, M.C., A.U.S. 


T he scope op this article is supplemen- 
tary. It is intended to reaffirm most 
of the cardinal roentgen criteria for the 
diagnosis of prespondylohsthesis and spon- 
dyloHsthesis described in detail in a pre- 
vious publication (1). It is also intended 
to correct or modify some earlier impres- 
sions, as well as to add a few new observa- 
tions. 

Our findings, as originally noted, were 
based on 15 cases. Since then, an addi- 
tional 55 cases have been collected, bring- 
ing the total to 70 at this writing. The 
following statistical, radiologic, and clini- 
cal comments are based on a study of the 
complete series. For purposes of brevity 
and economy, additional illustrations are 
not included at this time, particularly 
since the radiographic demonstration of the 
classical defect, with which we are chiefly 
concerned, was adequately covered in the 
original communication, 

DEFINITION 

Spondylolisthesis is a forward or ante- 
rior displacement of the spine because of the 
presence of an osseous defect in the poste- 
rior neural arch. More specifically, the 
defect is found in the pars interarticularis 
or isthmus, f.c., that portion of the neural 
arch where the lamina, thexsuperior articu- 
lar process, the inferior articular proc- 
ess, and the pedicle meet. This defect 
is bilateral, and the forward slipping of the 
spine occurs slowly, increasing progres- 
sively as multiple minimal traumata are 
added upon a mechanically weak back. 
This forward slipping occurs at the point 
immediately above and anterior to the 
site of the defect. 

Prespondylolisthesis is the term used to 
signify merely the presence of the defect 
described above. This defect may be 
either unilateral or bilateral, whereas in 

* Accepted for publication in February 1945. 


spondylolisthesis it is almost always bi- 
lateral. This is one distinction between 
the two lesions. More important is tk 
fact that in prespondylohsthesis there is® 
forward slipping of the vertebra, merely 
the presence of a defect in the isthmiis. 
bilateral or unilateral, the former pre- 
dominating. Spondylolysis is a synony- 
mous descriptive term, but we prefer to 
speak of prespondylohsthesis and spon- 
dylolisthesis because of the obvious re- 
lationship of the two words, the krniet , 
referring to the presence of a defect uife- 
out slipping, the latter to the added con- i 
dition of forward slipping- For iurttar 
convenience in description, the extent o 
forward displacement is referred to as brst, 
second, third, or fourth grade, dependj 
on where the posterior surface o 
adjacent lower vertebra lies 
to the posterior inferior angle of the \ ' 

bra involved. First grade wou r P 
sent the minimum and fourth gra 
maximum degree of forward s ippu*§ 


genesis 
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certain percentage of individuals the isth- 
mic area is developmeutally weak, and that 
superimposed trauma occmring anywhere 
■from birth to several years later results in 
interference nrith complete solid ossifica- 
. tion. Hitchcock describes the isthmic re- 
.;gion as remaining cartilaginous up to and 
.-after birth, so that traumata incurred at 
..birth or later could interfere with ossifica- 
tion. The absence of callus in the face of 
..trauma as a cause is no argument against 
'.the above thesis, as we feel that a vascular 
iisturbance occurs which, in view of lack 
if immobilization, is never corrected, 
deuce no osseous union. This view is con- 
irmed in part by the appearance of some 
3f the defects, which suggests the presence 
of an osteochondritis. In these cases, 
fragmentation, sclerosis, and lack of union 
may be seen. In other cases, where the 
defect is smooth and clean-cut, the ex- 
planation is comparable to what occurs in 
fractures where immobilization has been 
inadequate, so that delicate blood vessels 
striving to cross the site of the defect meet 
an impenetrable fibrous barrier. 

On the other hand, we feel strongly that 
trauma per se is not the entire explanation. 
A sound isthmus, even though subjected to 
the most severe type of injury, resulting in 
comminuted fractures of the vertebral 
ody, has never been seen to be disturbed, 
he body of the vertebra, the transverse 
processes, the inferior and superior articu- 
ar processes, and even the spinous process 
may be fractured, but the isthmic portion 
mmains unscathed if it is structurally 
sound to ^ begin with. Our conclusion, 
erefore, is that one must have an inher- 
y weak isthmus (developmental factor) 
Hx trauma, either single or repeated, to 
of classical defect. The weight 

to ^^^'icnce so far presented must lead 
IS conclusion as the most logical one. 

INCIDENCE 

SDoi!!f places the incidence of 

ce°pTf!sthesis at approximately 5 per 
amin t- ^§cire was duplicated in the ex- 
of Off soldiers selected because 

mplete lack of back symptoms (M. 


Freedman). Our figures are as follows: 
Sll radiographic examinations directed to 
the lumbar and sacral areas of the spine re- 
vealed 70 cases, approximately 8.5 per 
cent, with irrefutable roentgen evidence of 
prespondylolisthesis and spondylolisthesis. 
An analysis of the findings is indicated in 
Table I. Fifteen additional cases were 


Table I : Type of Lesion Founo, Its Location and 

pREQtnBNCY 


Esainina- ■ — Prespondylolisthesis— - 
tions Unilateral Bilateral 

Spondylolis- 

thesis 

811 5th L. V. 

5th L. V. 

5th L. V, 

(2) 

(IS) 

(46) 

4th L. V. 

4th L. V. 

4th L, V. 

(0) 

(1) 

(3) 


finally discarded because the findings were 
not definite enough from the radiographic 
standpoint. We tried to adhere rigidly 
to the roentgen criteria essential to the 
diagnosis, but we feel that a certain number 
of these discarded cases represented atypi- 
cal forms of the lesion or lesions which 
could not be adequately demonstrated. If 
this assumption is admissible, the incidence 
would be much closer to 10 per cent, as we 
have from the beginning contended to be 
the case. 

Our explanation for this higher rate of 
incidence is as follows. In part, it may be 
attributed to the fact that we are dealing 
solely with the age group most apt to re- 
veal this lesion. To this is to be added the 
factor of violent exercise and trauma so 
much the part of a soldier’s life. W e also be- 
lieve that a thorough concept of the an- 
atomy of the part involved and a sound 
knowledge of how to demonstrate the defect 
radiographically must result in the detection 
of a number of cases that would otherwise 
escape unnoticed. To confirm further the 
correctness of this statement we present 
Table II. Here it will be seen that radio- 
graphic study especial!)! designed to dem- 
onstrate the defect revealed by far the 
highest number of positive findings. 

It may be apropos at this time to com- 
ment upon the fact that a rate of incidence 
is not merely a matter of cases studied di- 
vided by the number of positive cases 
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Table II: Analysis of the Part Suspected of 
Pathema, the Number of Examinations, and the 
Number of Lesions, with List of Erroneous 
Diagnoses 


Type of Ex- 
amination 
Requested 

No. of Such 
Examina- 
tions 

No. of 
Lesions 

Clinical 

Diagnoses 

V entured 

Lumbar spine 

270 

3 

Low back pain 
Sprain-strain 

Saeroiliacs 

Lumbosacral 

46 

5 

Infection 

Spondylolisthesis 

Fracture 

junction 
Routine low 

230 

20 

Arthritis 
Herniation of nu- 

back 

265 

42 

cleus pulposus 

Total 

811 

70 



found. For example, the lumbar spine, 
sacroiliac, and lumbosacral junction studies 
made consisted of the conventional antero- 
posterior and lateral views. The sacroihac 
views consisted in the main of a single 14 X 
17-in. film including the pelvis and hip re- 
gions. Obviously these studies are not to 
be considered exhaustive in any sense of 
the word. They are barely acceptable. 
Examinations of this type numbered 546 
and yielded only 28 cases, or slightly more 
than 5 per cent. When, however, x-ray 
studies ordered for the express purpose of 
bringing to hght an elusive defect were 
made, the incidence was much higher, 
namely, 42 positive cases out of a total of 
265 studies, or 17 per cent. From this 
analysis it is interesting to speculate as to 
how many more positive findings Avould 
have resulted had the entire 811 examina- 
tions been routine low back studies. Ob- 
viously, the question of the accuracy and 
thoroughness of the method employed in 
arriving at a diagnosis must have consider- 
able bearing upon the numerator of our 
statistical fraction. 

The mechanics involved in spondylolis- 
thesis AviU not be considered at this time, 
as this phase of the subject was pre- 
viously dealt with. For emphasis, the 
more obtuse the lumbosacral angle, or the 
more horizontal the position assumed by 
the sacrum, the greater the tendency to- 
ward shpping in the presence of a bilateral 
defect. Incidentally, we determine the 
liunbosacral angle by dropping a vertical 
line through the centers of the lumbar ver- 


tebrae and a similar line through the center 
of the long axis of the sacrum. At the 
junction of these two lines the angle is ob- 
served, anteriorly, not posteriorly. This 
observation is made because of the confu- 
sion created by comphcated drawings we 
have seen piuporting to explain hmv this 
angle may be calculated. 


SYMPTOMS 


Curiously .enough, the degree of anterior 
or forward displacement is not always di- 
rectly proportional to the extent of the 
symptomatology. Persons ivith third- and 
fourth-grade spondylolisthesis may go 
about their work oblivious of their defec- 
tive spines, while a person Avith a pre- 
spondylolisthesis or a first-grade spon- 
dylolisthesis may have considerable low 
back pain. This situation is somewhat 
comparable to the presence of pain in the 
case of a small osteophyte of a lumbar ver- 
tebra and complete absence of pan in a 
case showing extensive spmr formation in 

bridging. . . . 

Subjectively, low back pain is e ” 
common complaint. This j 

ably as to type, intensity. , 

distribution. It may be constant o 
actuated by excessive rnotion or s 
the lumbosacral junction. 1 J 
localized to the back or radia e 
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tributioh. Relief in the 
is a common stoi^'. Tendernes ^ 
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aggerating the length of the inferior articu- 
lar processes, we have been able to see more 
of them as it were, and so find the defect. 

It may be said, therefore, that the conven- 
tional anteroposterior and the angle an- 
teroposterior views (35'degree tilt cephalad 
of central ray) more or less complement 
each other. 

Occasionally the zone of linear trans- 
lucency which represents the osseous defect 
may be transversely directed, and in some 
instances the medial end of the line may be 
lower than the lateral end. This is some- 
what difficult to explain, for it will be 
noted that the isthmic area is directed up- 
ward, medially, and anteriorly in its upper 
portion, and downward, laterally, and 
posteriorly in its lower or more dependent 
portion. The defect line must of necessity 
be directed the same way, for it will be 
noted that the pars interarticularis of the 
fifth lumbar vertebra is compressed as com- 
pared to the same area of higher vertebrae, 
and if the lamina is to be avoided the 
medial end of the defect line is almost al- 
ways forced to lie more cephalad than the 
lateral end. In those instances in which 
the medial end of the defect line appears to 
lie lower than the lateral end we feel that 
the vertical diameter of the isthmus is 
greater than usual. It thus becomes pos- 
sible for the defect to lie high enough so 
that the medial end may be slightly lower 
than the lateral portion of the defect and 
still clear the lamina. An apparent para- 
dox is occasionally seen in which the con- 
ventional anteroposterior view will defi- 
nitely indicate this to be the case and yet 
the angle anteroposterior view will reveal 
that the medial end of the defect is slightly 
higher than the lateral end. This angle 
anteroposterior view is also of great value 
in differentiating the medial end of the 
defect line from the medial side of the 
apophyseal joint space. The medialmost 
portion of the defect line never dips down- 
ward, whereas the same area of the joint 
space always shows a caudad inclination. 
In short, the angle anteroposterior view is 
of great help because, by virtue of pro- 
jection, it serves to separate structures 


which are superimposed in the conven- 
tional anteroposterior view. In addition, 

i-l__ 1. — J « 


Lionai auLerupubLenui vjcvv« in 
the true width and appearance of the joint 
space between the fifth lumbar vertebra 
and the first sacral segment are revealed. 

The oblique studies are probably the 
most valuable of all, since they serve to 
separate the isthmus from most other struc- , . 
tures. We have used the expression “bow- i- 
tie” to describe this crucial zone. The 
upper portion of the tie consists of the 
superior articular process and the base of 
the transverse process slightly below and 
anteriorly; the lower portion consists of 
the inferior articular process and the lam- 
ina posterior to it. The osseous zone be- 
tween these structures is constricted and 
represents the isthmic area or pars inter- 

articularis. The entire structure, as d^ 
scribed above, resembles a bow he lying 
an oblique plane. The b™ « “ 

upper lumbar vertebrae . 

conspicuously than those of the owe 
bar Vertebrae. The fonner are also se™ • 
lie nearer the vertical plane or on en , 'I 
those of the lower levels he oh 

about a 30- ^ ^-degree angle 

not too familiar to study 

these bow ties, a good p ^ 
those of the higher tobar jer f 
stand out more clearly, „ until tlie 

to drop down along *e o 

area of the fourth and 

brae is reached. By “ . 

good impression will sW* 

comparatively so mat a 

out more clearly if ’yre mental')' 

A common pitfall IS to measure 1^^^ 

the difference m densities t 
ferior curve of the base of ^,^ 1 ^ 
process seen on end and ffie 
mediately below. Jhe lat 
be less dense. Tins effe pexl 

ened by the g^-eater tj,e inferior 

zone as one goes ori to P may 
articular process. ^ defect- 

gained that one 

Such is not the case. , .uumievie^s 


uch is not the case. oblique vn 

The defect line seen in the 


The defect line p^ear . 

may appear as ^ ’ or there ma)' 

lucency across the isthm . 
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various modifications of this appearance. 
The defect may be irregular and ill defined. 
More commonly its edges are eburnated, 
"even though they may be irregular. Scle- 
Totic areas or islands may be present in the 
'ristlimic zone with no clear-cut defect line. 
■The isthmus is superimposed upon the up- 
per portion of tlie bod)’- of the vertebra of 
which it is a part. This is certainly true 
- with respect to the oblique view of the fiftli 
’lumbar vertebra; so that bone trabeculae 
: will be seen in the isthmic area whetlier or 
not there is a defect. An obvious defect, 
V however, will always show a localized os- 
‘seous dehiscence. One way to confirm this 
impression is to follow the line made by the 
: superior border or edge of the superior ar- 
-ticular process of the fifth lumbar vertebra. 
-:This will proceed downward and posteri- 
orly and should run continuously into the 
•i superior bolder or edge of the lamina. If 
; there is an interruption at the isthmic area, 
; a defect should be suspected. Similarly, 
••■the line of the articular surface of the 
inferior articular process of the fifth lumbar 
;■< vertebra may be followed, in this case up- 
Mvard and anteriorly. If, once again, an 
^^terruption is noted at the isthmic area, a 
, defect is probably present. 

, Another landmark is the summit of the 

■ superior articular process of the first sacral 
; ®®Sinent. The defect always lies a few 
'/ ^^^^itneters above this point. Occasionally 

if slightly anterior, but most often 

r lies directly above it. Quite often the su- 
. penor articular process of the first sacral 
^ segment may actually appear to be jammed 
• space or zone, thus partially 

. 1 ing it. Even the inferior articular proc- 
^ vertebra above the level in- 

0 ved may seem to press its inferior tip 

J into the defect site. 

/ . inust also be remembered that in ob- 

■ view the correct degree 

'■ unri important, for over- or 

^ degrees may be 

^ distort the bow-tie shadow and 

''visualization of the apophyseal 
'• howe^^^^^^' ^ certain number of cases, 

/ Plan'^'^’ asymmetry of the joint 

, iis, a rotation of 35 degrees on one side 


may reveal the joint space while a similar 
rotation on tlie other side may fail to do so. 
In this case, repeat films with varying de- 
grees of rotation must be done on the side 
in question before narrowing or oblitera- 
tion of the joint space can be inferred. 

This may be a good place to state, if the 
impression has not already been gathered, 
that roentgenographic study of the lumbo- 
sacral area is a painstaking procedure, 
and the amount of information gleaned 
from the films is often directly proportional 
to the thoroughness -with which the study 
is conducted. Incidentally, the sacroiliac 
synchondroses may also be studied, as the 
joint space of the contralateral side is 
demonstrable, i.e., the right sacroiliac 
joint space is neatly seen in the left obhque 
view of the fifth lumbar vertebra. 

The lateral view is of course of irrefut- 
able significance in cases of spondylolisthe- 
sis. Here the vertebra involved wrill show 
some degree of anterior or forward sUpping. 
In such cases this view alone is sufficient 
for the diagnosis. The defect line is al- 
ways found just below and behind the 
lower posterior inferior angle of the super- 
imposed pedicles. It may be broad, meas- 
uring several millimeters, or may be quite 
narrow. The broader bands of osseous de- 
hiscence or translucency zones are usually 
seen in the more advanced degrees of for- 
ward slipping. The defect line may be 
horizontal or, as is more often the case, 
slightly obhque, -with its posterior portion 
higher than the anterior. It is extremely 
important that the central ray traverse the 
defect squarely in the same plane, or it will 
not be adequately demonstrated. There- 
fore, the defect area should be positioned 
as nearly as possible over the center of the 
film and the central ray directed to the 
same region. The patient must be accu- 
rately positioned if confusion and contro 
versy are to be avoided in the viewing 
room. The defect line may be straight and 
well defined or curved. If the latter is the 
case, the convexity of the curve is directed 
cephalad. The defect may be so ill de- 
fined as merely to give the impression of a 
gap in the osseous structures at the point in 
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question. This is particularly true when 
titiere has been a shght movement of the 
patient or if the view is not quite a true 
lateral. The use of the rotating anode tube 
is most desirable in the study of the lumbo- 
sacral area, certainly with respect to the 
lateral view. “Spotting” with fully ex- 
tended cone offers material advantage in 
the technical quaht}’^ of the films thus ob- 
tained. 

A review of the entire series of cases 
strikingly illustrates the necessity for 
complete study in every instance of a sus- 
pected defect, for, strangely enough, one 
can never foretell w^hich view may reveal 
the defect to best advantage. In some 
cases the angle anteroposterior view, in 
others the oblique views, and often the 
lateral view ma}'^ be the most satisfactory. 
We have not seen one case in which the 
defect, if present, could not be noted in at 
least one or more of the six views utilized. 
So firmly convinced are we of the necessity 
for each view that we would not want to 
give a final opinion without the benefit of a 
complete low back study. 

We have noted in several cases of spon- 
dylolisthesis that the superior articular proc- 
esses of the first sacral segment are shorter 
or more flattened than is usually the case. 
A possible explanation is that this repre- 
sents a developmental deficiency of these 
processes. In any event, the fact that they 
are so blunt may be a factor in the ease 
with which the fifth lumbar vertebra slips 
forward, since their usual buttress effect is 
decreased by virtue of their hmited height. 
This shortening of the superior articular 
processes of the first sacral segment is 
often best noted in the angle anteroposte- 
rior view and occasionally in the lateral 
view, in which these structures, appropri- 
ately called “dog ears,” seem very small 
indeed. Suffice it to say that this observa- 
tion has been made often enough to offer it 
as a prognostic sign. '\ATien the superior 
articular processes of the first sacral seg- 
ment are very short in a case of bilateral 
prespondylolisthesis, one may definitely 
anticipate forward shpping much sooner 
than would otherwise be the case. Narrow- 


ing of the inten^ertebral disk occurs late in 
spondylolisthesis. It is more apt to be 
seen in those cases which have gone on to a 
second and greater degree of slipping. 
Study of the lumbosacral junction nitli 
particular reference to the occurrence o! 
"reverse spondylolisthesis” leads us to 
doubt the existence of this entit)-. We 
originally were of the opinion that rve had 
several cases illustrating this condition, 
but have since had reason to revise this 
concept. Normally, one will find that the 
posterior surface of the fifth lumbar verte- 
bra may at times lie as much as 2 or 3 mm. 
posterior to the posterior surface of the sac- 
rum. The incidence of this finding is ap- 


proximately 1.5 per cent in our series of lat- 
eral lumbosacral films. We have come to 
consider it a normal variation. To produce 
a true reverse spondylolisthesis there must 
be a defect in the posterior neural^ arch 
somewhere between the inferior articu ^ 
processes and the attachment of the pe i 
cles to the body of the vertebra, or one 
should be able to demonstrate some mden- 
ing of the apophyseal joint spacf- 

short, it is an anatomical impossi i ) 

true posterior displacement of a ver 
to occur without some derangemen of 
posterior neural arch resulting. ^ 
never been able to demonstrate sue 
ransrement in our suspected cases. 


ttention is once more 
.ter prevalence of 
spondylolisthesis than i ^ i^gal 
cipated. The climcal and 

ificance of the . should he 

. of either of these condition 
ious. It is strongly «co®ffl in 

m^plete radiographic stu y 
patients with of the si^ 

3 should include at 

7S recommended and t j^ecessiff 

;ood technical -roughness is 

insistence upon such of the 

stantiated by a the co®; 

’^er of positive ^ number 

- • ftnne with tne 


ctiidv 
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similar findings when only the conven- 
: tional two views are taken. Furthennore, 
since the clinical diagnosis, when ventured, 
is little better tlian one of many possibili- 
ties, tlie final diagnosis rests with the 
; radiologist. In view of all this, we have 
'.been prompted to reanalyze our series in 
:the hope that the radiologist’s acumen 
: along these lines may be sharpened. Some 
- details revealed by tlie various views have 
'.therefore been presented. 
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Energy Absorption in the Trunk in the Radium Treatment oi 
Breast Cancer by Interstitial and Surface Applicator Methods’ 
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F ollowing the original work of Grim- 
mett (5, 6), Mayneord (13), and Hap- 
pey (7, 8), a considerable number of papers 
have appeared dealing with both the 
physical and cHnical aspects of the total 
energy absorbed throughout the body dur- 
ing roentgen-ray and radium treatment 
(3, 9, 14, 15, 16, 18). As Ellis (3) has re- 
marked, knowledge of the total energy ab- 
sorbed {i.e., volume dose or integral dose) 
may be useful in several ways, namely: 

"(1) To compare the total energy ab- 
sorption for various radiation techniques 
in individual cases with a view to ehoosing 

one technique in preference to another 

“(2) To decide what is the threshold 
constitutional dose which should not be 
exceeded by any technique. 

“(3) To provide fundamental data re- 
lating the biological effects to the total 
energy absorption.” 

In order that this knowledge be avail- 
able in such a form that it may have these 
uses, detailed investigations of integral 
dose for the various techniques of radia- 
tion therapy are necessary. Some data 
of this kind have been reported (3, 14, 18) 
for some roentgen-ray techniques, for tele- 
radium therapy of the larynx, pharynx, 
floor of the mouth, and tongue (1), and for 
treatment of the oesophagus by a radium 
bougie (12). Bush (1), indeed, was able to 
relate the integral dose to the proportion of 
lymphocytes found to survive when regular 
blood counts were made throughout the 
treatment. 

The recent work of Mayneord (16) on 
the mathematical theory of integral dose 
in radium therapy has indicated the 
methods which may be adopted in order to 
calculate integral doses for the various 
techniques of radium therapy other than 
beam therapy. Being considerably inter- 


ested in the energy absorbed in the treat- 
ment of breast eancer by interstitial and 
surface apphcator radium techniques, u 
have used the methods suggested by May- 
neord to calculate integral dose in thetnmk 
for conditions which seem appropriate to 
these techniques. Further, we have at- 
tempted to relate some published data (4) 
on the reaetion of the lymphocytes dur- 
ing interstitial radium therapy to the 
integral dose received by the trunk. The 
purpose of this paper is to present the re- 
sults of these calculations. 

PHYSICAL BASIS OF CALCULATIONS 


The real energy conversion when a dose 
if 1 roentgen is delivered to 1 gram of air is 
. convenient first approximation to energ) 
bsorption in soft tissues, and this quan- 
ity is referred to as a gram-roentgen (rih 
f dose is integrated throughout a gi'ejj 
^olume or mass, the energy absorbed mh 
le determined in gram-roentgens, 
luantity is referred to as the 
r volume dose. F or clinical use, e g 
oentgen proves to be 
he megagram-roentgen (one mi i P 
oentgens) is rather more con«» 

L megagram-roentgen is appr ^ 
quivalent to 2 ‘lalones (1-^ _ 

In order to keep the ca c 
easonable bounds of simp ic j 
allowed Mayneord (16) /f^f^adius 

runk to be a circular Jea of 

3.5 cm. This value makes ‘tear 
ross section equal to tha 0 jjvgy. 
emi-axes 10 and 18 gpproxima' 

'he ellipse would be a close PP 

ion to the true shape o tremel)' 

rould render the calculations^ 
ifficult, and the results, h 

rould not be so ^.,^_rouslV fo’’ ” 

alculations made more ngo 

ccera no.v it appears that 
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due to tliis simplification are not large. 
We have also assumed the trunk to have 
an average lengtli of GO cm. 

In the techniques we shall consider, it 
would seem that tlie integral dose in the 
trunk may not be very different from that 
for the whole body. The integral dose in 
the head and neck -will not be very great 
because of their small volume relative to 


sion the integral dose may be calculated 
for the complete cylinder for any position 
of the radium. 

If b is on the axis, so that b — 0, the 
relation reduces to 

dS = S.37r.log, + ^^-dx (2) 

and if d = 0 {i.e., P is at the end of the 




Fig. 1. P. Point source of radium b cm. from axis of cylinder / cm. long 

and a cm. radius. 


hat of the trunk. The lower limbs have a 
considerable volume but will not add much 
to the integral dose because of their dis- 
tance from the radium. It is likely that 
the integral dose in the arms forms a 
considerable proportion of the total be- 
cause of their proximity to the radium, 
but because of their indefinite position it is 
mfficult to allow for this. In view of the 
rand of general reaction of the patient to 
rategral dose in which one is interested, 
k seems likely that the integral dose in the 
mnk is the most important. 

Consider a point source of radium fil- 
led by a spherical shell of platinum 0.5 
thick, situated at a point P at a 
IS ance of b cm. from the axis of a cylin- 
^ radius a cm. (Fig. 1). 
he integral dose ds in the disc element 
™ thickness d.v is (16): 

= S.Sir X 

+ 4bV -dx 

2 .v2 


(1) 

by graphical integration of this expres- 


cylinder), the integral dose for the whole 
cylinder is 


2 = S.Sir 


Mog,^l -f ^]-f- 


(3) 


Calculations made by these formulae 
yield estimates which are probably too 
high, because no allowance is made for 
absorption of radiation by the tissues (and 
also, possibly, by reason of screening of 
one source by another in actual practice 
of the interstitial method). In general, 
however, the absorption is relatively small. 


RESULTS OF CALCULATIONS 

Using the above formulae we have calcu- 
lated the integral dose in the specified 
cylinder for a variety of positions of P. 
The results are summarised in Figures 2A 
and 2B. 

Fig. 2 A, shows, for various values of b, 
the variation of integral dose (in gram- 
roentgens per mg. hour) with distance 
from the end of the cylinder, measured 
toward the centre of the cylinder. Since 
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the half-length of the cylinder is 30 cm., 
the curves provide the data for radium 
at any position along the whole length of 
the cylinder. A curve is given for radium 
situated on the cylinder axis and also for a 
number of values of h such that the radium 
is 10, 12.5, 13.5, 14.5, 15.5, 16.5, and 17.5 
cm., respectively, from the axis. IVhen h 
~ 13.5 cm., the curv’-e corresponds to 


sion fewer values of h are shown. It mav 
be seen how rapidly the integral dose k 
the trunk falls off as the radium is re- 
moved from the trunk. As the distanced 
approaches 30 cm. or more, the value ol i 
has little effect on the integral dose value, 
which is to be expected. 

It is interesting, as a side issue, to use 
Fig. 2B in order to compare the integral 



Bi ggaaiga saiiaagasruiag xa a aga sq sa g 



■ »-~ a 






B^cEaE55S?4aS5=iS55S^g 



''distance of Radium from 

Fig. 2A. Variation of integral dose per mg. 

radium on the surface of the cylinder; 
^ ~ ^7.5 cm., corresponds to radium dis- 
tributed on a surface applicator having 4- 
cm. radium-skin distance, and so on. 
From these graphs, interpolating when 
necessary, it is possible to determine 
the integral dose in the trunk due to radium 
situated at any position along its length. 

Fig. 2B gives similar data when F 
is beyond the cylinder, that is when d has 
values from 0 to 30 cm. ; to avoid confu- 


20 

OF TRUNK, m—> 

hr. with positions of radium along the trun 

dose due to absorption J'^lgorption ''' 
that due to the more 
the treatment of a site a Hp. 

Thus, in the local_ the int<=: 

Mayneord (16) estima ^ j^gtely 

gral dose in the head is appr 
gram-roentgens per „f j = Sen’ 

the lip to correspond to j ,vc sec 

and d = 10 cm., J 

that the corresponding i S 30O 

the trunk would be of the 
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gram-roentgens per mg. hr. That iSj the 
integral dose in the trunk, in tliis case, is a 
considerable fraction of the total. 

APPLICATION OF RESULTS TO PRACTICAL 
DISTRIBUTIONS OF RADIUM 

In actual practice tlie radium applied to 
-the breast will not be a single source, nor 
Avill the sources be closely concentrated. 


whole of the radium is concentrated at the 
centre of the distribution and so may de- 
duce the integral dose from Fig. 2A for 
tliis position. The errors due to this 
approximation are greatest when the ra- 
dium extends to the end of the trunk and 
when the radium covers a considerable 
area, but even for an area as great as 300 
sq. cm. they do not amount to more than 



Fig. 2B. Variation of integral dose per mg. hr. with distance of radium 

beyond the trunk. 


ommon practice shows that in both inter- 
(2 surface irradiation of the breast 
jj’ . ’ tile radium is usually widely 
mcfV ^ large area including the 

r„ axilla, and supraclavicular 

in addition to the breast itself. 

radii however, that if the 

3ssm^ 'listributed uniformly, one may 
to a close approximation, that the 


5 per cent (in excess of the true average 
value). The errors become much smaller 
as the radium is distributed nearer the 
centre of the trunk. 

In the case of surface applicators on 
which the radium is distributed according 
to the Paterson and Parker methods (17), 
the radium is not uniformly distributed 
but it is symmetrically balanced and the 
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distance of the “centre” from the end of the 
trunk may be determined. It is a close 
enough approximation to regard all the 
radium as concentrated at this “centre.” 

In interstitial irradiation the radium 
may be concentrated in certain regions 
rather than generally distributed, e.g., 
in the axilla, the supraclavicular area, and 
the breast (10). In such cases it would be 


•\pt313!; 

pend upon the area of the applicator and 
the radium-skin distance, and how it i, 
related to the surface dose due to the ap- 
plicator. For this purpose, in order to 
standardise the position of the applicator 
relative to the trunk, we have considered ! 
the centre of the applicator to lie, in each ■ 
case, at 15 cm. from the end. From the po- ■ 
sition of the sites usually irradiated in 
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irface by the applicator and the area 
■ the applicator, for various values of 
le radium-skin distance h. These are 
lown in Figure 4 for h values of 0.5, 1.0, 
0, 3.0, and 4.0 cm., respectively. 

' It is seen from Figure 4 that if a surface 
ise is given of the usual magnitude 
; 1 , 000 - 6,000 r) over a large area (say 200 
[. cm.), using, say, 4 cm. radium-skin 


From Figure 2A the integral dose 10 
cm. from the end of the trunk = 735 
gram-roentgens per mg. hr. and inte- 
gral dose 15 cm. from end of trunk 
= 785 gram-roentgens per mg. hr. 
Megagram-roentgens per 1,000 r at a 
point 10 cm. from the end of the 
735 

trunk = X 4.35 = 4.07. 



Fig. 4. Integral dose graphs for surface applicators. Center of applicator assumed 15 cm. 
along the trunk measured from its end. 


s ance, the integral dose is of the order 
O-30 megagram-roentgens, which is 
iw e large. For larger areas the integral 

iiose IS even greater. 

ce t' practice, it happens that the 

F re of the radium distribution is not at 

curv^ trunk, the 

'eorr^^f^^ figure 4 may stiU be used if a 
' 2A a^pplied by reference to Figure 

tre of example, that the cen- 

• cm a applicator of area 200 sq. 

'•end ^Fom the 

‘ eral A The corresponding inte- 

i Aldose IS found as follows: 

'/ figure 4, 4.35 megagram-roent- 

IS the integral dose for 1,000 r. 


ATTEMPTED CORRELATION BETWEEN 
INTEGRAL DOSE AND CLINICAL EFFECTS IN 
INTERSTITIAL IRRADIATION OF THE BREAST 

Goodfellow (4) made careful periodic 
blood counts on a series of 26 patients 
treated for carcinoma of the breast by 
interstitial radium, the time of irradia- 
tion being seven to eight days. In 21 of 
these cases the information is such that, 
by making certain approximating assump- 
tions, it was possible to conelate the reac- 
tion of the blood and the integral dose. 

As above, we have assumed that the 
“centre” of the radium distribution was 
15 cm. from the end of the trunk in each 
case. The average depth of implantation 





Fig. 5. a. Dot diagram showing correlation between integral , 

trunk and the fraction of lymphocytes remaining, b- The da a 
pressed in terms of the mean values obtained by grouping the dots. 
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ras given by Goodfellow, so that the 
__.verage distance from the axis of the 
runk was known. Witli these facts, the 
ntegral dose in tlie trunk may be calcu- 
ited from the data already discussed, 
'he values so obtained may deviate no 
.oubt from tlie exact values which would 
■e obtained from a more detailed study 
f each case individually, but it is hardly 
kely that the deviations ivill be so great 
s tliose found in the blood counts. 
Goodfellow (4) and Bush (1) have both 
hosen the l)Tnphocyte count as being the 
aost satisfactory index of radiation ef- 
T ect, since it gives the most constant 
—hange and is least affected by factors 
uch as sepsis. We have therefore ex- 
oiessed Goodfellow’s lymphoc 3 ’'te counts, 
nade throughout treatment, as a fraction 
)f the original pre-irradiation count in 
:ach case. The integral dose correspond- 
ng to ever}’- surviving fraction of lympho- 
:ytes was calculated, and the results are 
shown in Figure 5, a, as a dot diagram. 

The diagram indicates a regular be- 
laviour, although the points are widely 
cattered.^ The behaviour is more ade- 
[uately specified in Figure b, b, where the 
ame data have been grouped so that the 
soints represent the mean values for each 
;roup. 

^ The relation between the fall of lympho- 
-ytes and integial dose appears to be of 
j- e same nature as that reported by Bush 
I ) in a study of patients treated by radium 
cetherapy for disease at sites in the 
P arynx, larynx, post-cricoid, tongue, and 
oor of the mouth. It differs markedly, 
sowever, in that the integral doses re- 
^ired to bring about proportionate bio- 
gical changes are much greater in the 
Thus Figure 6 shows as a 
Dni results found by Bush, and the 

thp ■ those of Figure 5, b, but 

in egral dose values have been divided 
0) a factor of 3.6. 

differences in integral dose required 

aUha^tii' showed a similar kind of behaviour, 
*l"antiiies to a possible to relate the dosage 

^S'litcgra! dos^ a measure of energy absorption 


to produce equivalent effects is no doubt 
due to at least two factors, namely, (a) 
the difference in the region of the body 
being irradiated and (b) the difference 
in the dose rates and overall times used for 
the delivery of the radiation. 

That factor a is important seems ob- 
vious, but it is as well to keep it in mind 
in attempts to relate integral dose and 
biological effect. It is for this reason that 
we have chosen only data pertaining to 
carcinoma of the breast from the wealth 
of material given by Goodfellow. 

It seems to us that factor b is probably 
the most important. It is well known that 
dose rate is an important factor influencing 
biological response and that for very low 
dose rates radiation is usually much less 
efficient than for high dose rates.® Al- 
though the integral doses studied by Bush 
(1) were delivered in a longer overall time 
they were delivered, during the actual 
treatment period, at very much higher 
average dose-rates than were the integral 
doses we have considered here. In some of 
those parts of the trunk most remote from 
the radium, the dose rate in the present 
case would be very small indeed. 

The results show that it is necessary to 
pay the strictest attention to those other 
factors in any assessment of integral dose 
and its correlative biological effects. 

summary 

1. The energy absorption or integral 
dose in the trunk has been calculated for 
conditions corresponding to those of inter- 
stitial and surface radium therapy of can- 
cer of the breast. 

2. Graphs are given relating integral 
dose in the trunk to surface dose in the 
surface radium therapy of cancer of the 
breast. It is assumed that the radium is 
distributed in accordance with the Pater- 
son and Parker methods. 

3. Data concerning integral dose in the 
trunk during interstitial radium therapy of 


’ See Symposium on “Dosage-Rate in Radiother- 
apy” by L. H. Gray, F. Ellis, G. C. Fairchild, and Edith 
Paterson. Brit. J. Radiol. 17:327-342, 1944. 
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carcinoma of the breast is correlated with 
the reaction of the lymphocytes. 

4. It is suggested that site and dose 
rate are important factors in assessing 
the clinical importance of integral dose. 
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Henoch's Purpura: Small Intestinal Changes 

Case Report^ 

CAPT. WILLIAM H. WHITMORE (MC) U.S.N. (Ret.) and LT, GERALD M. PETERSON (MC) U.S.N.R. 


DISEASE IN which there is hemorrhage 
in the gastro-intestinal tract, fre- 
, (uently associated witli skin or joint in- 
'olvement, has been known as Henoch’s 
ourpura, Henoch-Schonlein purpura, ana- 
phylactoid purpura, purpura rheumatica, 
ibdominal purpura, and sometimes as 

■ diopathic purpura. The disease is gen- 
;rally considered to be a non-tlirombocyto- 

-lenic form of purpura, but in some cases 

■ n which abdominal symptoms have pre- 
dominated there has been, also, a tlirombo- 
pytopenia (1, 3). "WTien the abdominal 
' lymptoms are unassociated with purpuric 
■iianifestations elsewhere, or when ab- 
'"fominal symptoms precede the skin and 
■.joint changes, the diagnosis may be diffi- 
<.:ult (2). Appendicitis, intestinal obstruc- 
tion, intussusception, and ileitis are the 
'^nditions generally confused (2, 4) .with 

enoch’s purpura, and either intussuscep- 
lon or obstruction may be associated with 
It as a complication (7, 9). Althausen, 
earner, and Kerr (1) reported S cases of 
. s purpura and abdominal allergy, 
in of which 9 operations had been done in 
I'arious hospitals. 

In the published reports we have found 
re erences to gastro-intestinal x-ray ex- 
inations for diagnosis of obstruction and 

description or 
oi intestinal changes. In view 

in tR ^ P^i^°ingical process, hemorrhage 
‘atp +R layer, which would obliter- 

y ^ normal mucosal folds and in se- 
ninc cause separation of patches of 
nlceration, roentgen examina- 
lobe° 1 tract would appear 

' cases ^ diagnostic aid in doubtful 

hie^T!^^ reported here there was 

— __ pearance of a marked ulcerative or 


destructive process in the upper jejunum, 
with loss of the normal pattern in the 
greater part of the small intestine; there 
was hypomotility rather than the hyper- 
motility usually found in acute enteritis; 
and there was dilatation of the upper 
jejunum, which, associated with the mu- 
cosal changes, suggested a chronic ulcera- 
tive condition. Re-examination after three 
weeks showed great improvement in the 
intestinal pattern, and at the end of six 
weeks the intestinal pattern and motility 
were normal. 

It is realized that any conclusions based 
on a single example may be misleading, but 
this case is reported as one of purpura 
showing extensive small intestinal damage 
and remarkable repair ability on the part 
of the small intestine. 

It is suggested that x-ray studies of the 
small intestine may differentiate purpura 
from other conditions in acute abdominal 
cases when the diagnosis is uncertain. 

CASE REPORT 

H. C. A., -white male, age 20, was admitted May 1, 
1943, complaining of cramping abdominal pain, 
which had its onset three days before admission 
and had been of sufficient severity to interfere with 
sleep. For the past two days he had had frequent 
loose bowel movements; three stools, on the morn- 
ing of admission, were said to contain bright red 
blood. 

The family history was of no significance. Mother, 
father, and one sister were all living and well. The 
patient was born in New York State and had not 
been in the tropics. He had had no serious ill- 
nesses but was subject to frequent head colds. He 
stated that he had always had a “weak stomach” 
and that slight injuries, as a fall or a blow, frequently 
caused vomiting and diarrhea. Attacks similar to 
the present illness had occurred at intervals during 
the past eight years, but without blood in vomitus 
or stools. These attacks lasted two to ten days 
and subsided \vithout medication. The father stated 


'The 


assertions contained herein are the private ones of the writers and are not to be construed as 
"Pdl 1945_ ““"S tbe views of the Navy Department or the Naval Service at large. Accepted for publication in 
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Fig. 1. Rc^ntgenogram made May 10, 1943, three 
and oae-half hours after meal of barium suspension in 
•sTater. 


that dunng them he had occasionally noticed blood 
in the patient’s stools. The latest attack prior to 
the present one was in Zvlarch 1943. 

The patient appeared well developed. His 
height was -5 ft. 4 in., weight 150 lb., temperature 
100.4 F., pulse 112, respirations 24. The pharvnx 
was moderately reddened, and there was a small 
amount of mucopurulent exudate on the posterior 
pharyngeal wall. Physical examination otherwise 
was essentially negative. There were no skin or 
joint changes. There was moderate abdominal 
tenderness, but no distention, no rigiditv or spasm, 
and no palpable mass. 

The red c^ count was 4,220,000, hemoglobin 90 
per cent, white cells 24,950 (lymphocytes 24 per cent, 
monocv tes 1 per cent, band forms 2 per cent, eosino- 
phils 1 per cent, segmented neutrophils 72 per cent). 
The Kahn test was negative. The stool showed 
nrant red blood cells but no ova or parasites. The 
occult blood reaction was 4 plus. The specific 
gratitv of the urine was 1.023, with no abnormal 
findings. 

CI:r.:ccl Cojitsc: The patient vomited blood 
several times in the first two days in the hospital 
and passed several tarty stools. He was given noth- 
ing by mouth but received fluids intravenouslv 
and blood plasma; also 25 mg. thiamine chloride 
daily. The day-by-day observations were as fol- 
lows; 


-Ifo Y 6: Roentgen examination oi 
showed no evidence of oostruction. Tzt i 
consultant was of the opinion that snrsrr i 
indicated at this time. 

May 7: A barium enema studv cisda 
abnormality of the colon. .4 chest fin; iraj 
tially negative. 

May S: I'omiting had ceased. Then 
gross blood in the stools, which were stS n 
and frequent. The blood piasnia protdn i 
per cent, hemoglobin 73 per cent. The Sip 
was instituted. 

May 9: Prcctoscopic examination ins y 
factory on account of a large amount o: chcdl 
rectum. 

d/ap’ 10: A gastro-intestinal x-my es 
was done with plain barium suspersion ntj 
The esophagus and stomach appeared ncmi^ 
trie emptying was very slow. Serial tmsi 
1-3) showed that there uas still a smaS f 
residue nine hours after the barium Een .h| 
and one-lialf hours barium was in the cecnini 
eight hours had reached the rectum, ic-mti 
marked changes in the small intestine. 1^ 
and second parts of the duodenum were 
normal, but the terminal part appear^ ( 
and the first part of the jejunum was 
irregularities of the mucosal outline ‘‘"V X 
diverticula or ulcers. 
intestine was about 25 cm. in length, 
level some of the loops were of normm • 
with others apparently deemasea ^ 

normal mucosal pattern risible. ^ 

was that of a chronic process with dn.u , 
ulceration of the upper jejunum. 


d/flv 13: Hemoglobin was CO 






-UU «■ XJ. - 

blood cell count 12,150 3 «iC' 

Stool cultures had been negatit e tor ) - 

badUi; no acid-fast badlfi w^oun^ ‘-^i 
examinations. The tests tor occult b.o. 


^ May 14: A transfusion of 500 ^ 

was given. On this date, bdore thirhs ^ 
pmpuiic spots were noticed on 

and back. . zitxx-’- 

May 15: The tourniquet tfct 
The blood platelet count was I n, ^eodiaft^ 
count 20,300 (S2 per cent segmented;, 

4 minutes; clotting time 3 

May 16: Slight sweUmg of tie . g,- 

Max 17: The tourniquet 

was negative. Purpmc spots wen. 

Platelet count 369,750. _ feels 

ITflv 22: Patient has improved, 

pmdc 'spots fading; sn-ellmg ot 
Stools are solid and formed. 


Itools are solid 
Teicht 13S pounds. oaiiO/i . 

Max 27: Blood platelet roun 


June 2: Patient feels tests 


F^d ‘en.sitirit.v 

tools are normal, 
tarted, 53 food e-vtracts bem^.; - 
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June 4: All food sensitivity tests negative ex- 
cept 1 plus reaction for peas and chocolate, 

June 8: Gastro-intestinal examination shows 
marked improvement in small intestine (Fig. 4). 

June 29: Re-examination shows practically nor- 
mal small intestinal pattern (Fig. 5), with normal 
gastro-intestinal motility. 

July 3: Patient has regained lost weight and 
feels well. He has been surveyed for discharge from 
the service. 


SUMMARY 

A young white male had symptoms of 
acute abdominal disease, with leukocytosis, 
moderate elevation of temperature, and 
blood in the vomitus and stools. He gave 
a history of previous similar attacks, but 
with no gross hemorrhage. X-ray exami- 
nation on the tenth hospital day showed 
marked small intestinal changes. Pur- 
pura was not considered until purpuric 
skin lesions were observed on the four- 
teenth day in the hospital. Blood platelet 
counts were not made before the appear- 
ance of skin lesions; only one such count 
was definitely below normal. There was 
no definite eosinophilia. 


•knl 151: 

It is suggested that x-ray studies of the 
small intestine may be of diagnostic aid in 
obscure abdominal cases. 

1205 Spottswood Ave. 

Norfolk 7, Va. 
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Dysgerminoma of the Ovary with Widespread Metastases^ 

EUGENE P. PENDERGRASS, M.D., and JOSEPH SELMAN, M.D.^ 

Philadelphia, Penna. 


[ N 1931, Meyer first applied the term 
“d 3 'sgerTninoma” to the ovarian coun- 
".erpart of the testicular seminoma. Al- 
hough there are approximately 200 cases 
■eported in the literature up to 1939 (1), 
■:he dysgerminoma is a relatively uncom- 
iiion ovarian neoplasm, its frequency being 
variously reported as 3 to 10 per cent of 
orimary malignant tumors of tlie ovary 
5, 6, 7). It appears typically at an 
-'arly age, becoming manifest most often 
n the second to fourth decades, and is 
Aaracterized by a progressively enlarging 
pelvic mass which may , reach large pro- 
portions. When this finding is associated 
with pseudohermaphroditism or other geni- 
tal maldevelopment, the diagnosis should 
be strongly suspected. Novak (5), how- 
ever, has pointed out that more than one- 
half of his patients had normal genital 
development. Various degrees of ascites 
®ay be present in about 10 per cent of 
patients (7). 

The tumor is believed to be hormonally 
(3, 5), in conformity with 
ileyer’s concept of its origin from “an un- 
ifferentiated form of germinal cells which 
ave lost their faculty of becoming either 
masculine or feminine in type” (4) . On the 
^ .T careful hormone studies have 
mo been carried out in a sufficient number 
g patients to determine subclinical 
mounts of hormone production. This has 
emphasized by Seegar (7). 
he tumor is grossly rubbery or brain- 
^ e m consistency, and microscopically is 
„ ^ uniform cells separated into 
tain fibrous septa which usually con- 

ther some specimens 

matn scattered microscopic granulo- 

de?r resembling tubercles. The 

of malignancy cannot be judged 



Fig. 1. Appearance of patient on admission to the 
hospital. 


from the microscopic appearance and is 
determined best at operation by the pres- 
ence or absence of invasion or metastasis. 

According to Novak (5) , treatment should 
consist of removal of the involved ovary 
and adnexa. The opposite ovary should be 
removed only if involved. Opinion in the 
literature differs on the incidence of bi- 
lateral occurrence: Seegar (7) states that 
20 per cent are bilateral, while Dockefty 
and MacCarty (1) give a higher figure, 36 
per cent. The tumor is radiosensitive, and 
radiotherapy should play an important 
role in the management of recurrence and 
metastases (2, 5, 8). 

The tendency of the testicular seminoma 
to widespread and early metastasis is well 
known. The dysgerminoma of ovarian 
origin, on the other hand, tends to grow to 
large dimensions and to invade locally 
the pelvic structures. Distant metastases 
are rare and, when they occur, often are 
confined to the abdominal viscera. Seegar 
(7) states that in his review of 79 cases 
reported in the literature and in 19 of his 
own patients there were only 3 with metas- 
tases and these were all within the abdo- 


I Pj-Q 

of Radiology, Hospital of the University of Pennsylvania, Philadelphia. Penna. Ac- 
‘ TraiL “f 1945. 

me National Cancer Institute in the Diagnosis and Treatment of Cancer. 


.377 



Accessory Urethral Channel'. Case Report' 
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CAPT. E. E. FONG, M.C., A.U.S. 

AAF Regional Hospital, Hammer Field, Fresno, Calit. 
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Of THE 

'S“S=T=?::.“S; 

f. „■ •»' ;~;S 

sBS££“i?= 

Int Htenan cites McKenzie s report of 31 
cSes of accessory urethral channels The 
length of the accessory channels 
mentioned 
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tiisttnied d 
■ ■ "-ji Ectliod ( 
. .'iitepiesen 



suwurt 
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tpct, SfflW'’’' 

The two-glass 


CASE HISTORY 

A rrWte male soldier of f 

months of service m e complaining 

S^mrS^XgewJhWbegn^ 
before. There ,as no burning on nmit. 

usual urethral urine showed and cultures were i , zt^e patient i' as o , ; 

pnmfen, nrethr.J re«S Sam-negatfve iter the treatment and •» “'"i S" ^ 

cloudy shreds A smear ^ ^ treatment from the hospital to d^ ^ opaqu • 

intracellular diplococa. 24 gm.) was A urethrogram was then m 

ibere the — “of "aiTna.ion 

^retendSytiesamLsin^clim. 
count and serology and 1.0 

^eing dis^ntinued 

L ’0ct^2, 1943. Urethral irrigations were also 
»tSt”„Tan”S^ to Utterman 

rsTL“cSSo“n.--LaSt^^^^^ 

Srtmarme'nm'rnd^ No, S4 sound was passed on 
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A New Method of Making Radon Ointment 

L. CARDENAS, E.E., and J. L. WEATHERWAX, M.A. 
Philadelphia General Hospital, Philadelphia, Penna. 


N USING THE Kolin-Richards method of 
. making radon ointment at tlie Philadel- 
lia General Hospital, certain changes in 
le method seemed desirable. The Kohn- 
ichards method consists of agitating 
nolin in the presence of radon. This re- 


in view of these features, an investiga- 
tion was undertaken to find an adsorbent 
substance which could be used to occlude 
radon to a greater degree and maintain the 
radiation intensity under atmospheric con- 
ditions or, failing in this, to determine 





^ luechanical enclosure of the radon 
e form of minute bubbles when the 
^0 n solidifies. Tests show that when 
; f is exposed to air its radiation 

more rapidly than would be 
\ exponential decay of 

it would seem, 
tesitc of the method and from 

limit there is a definite upper 

ciih;,. ° ooncentration of radon per 
2^ 'Wittrter of lanolin. 

-l^wmciilor publication in April 1945. 


what modification could render available 
substances occlusive. 

The utilization of charcoal for the pro- 
duction and improvement of a vacuum 
has long been known to physicists. It was 
therefore considered suitable for this pur- 
pose. It was found that when granular 
charcoal was properly degassed by heating 
in a vacuum it could thereafter adsorb 
radon to a high degree. The adsorption 
of the radon could be made to approach 
100 per cent if the degassing was carefully 
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controlled. It was found, however, that attached stands within the chamber. Ead; 
the charcoal lost about 80 per cent of the of these disks has a hole drilled in it is 
radon in twenty-four hours when exposed such a way that the holes in adjactEl 
to air. That is, the radiation emission disks are 180 degrees displaced from ore ! 
of the substance did not follow the law of another. This arrangement constitutes a . 
radon decay but dropped with consider- baffle and aids in preventing the adsoTbest ’ 
ably greater rapidity. This drawback was from circulating into the remainder of & - 
almost entirely overcome by distributing apparatus while being degassed. : 

the substance in Hquid petrolatum or any In making the ointment, air is admittei ■ 
other similar emollient while coohng. The into stopcock D, the crusher, and th - 


i 



Fig. 2. Failla- Duane radon apparatus to which is attached the apparatus shown ' 


radiation decay was then approximately 
that of radon in a sealed container. 

A description of the process is as follows: 
The radon tube crusher developed by the 
authors is used in conjimction with an- 
other pyrex chamber of somewhat similar 
construction. This chamber and the man- 
ner in which it is related to the rest of the 
apparatus are shown in Figures 1 and 2. 

The degassing chamber has a ground 
tapered joint at its upper end. A brass 
rod to which a number of brass disks are 


assing chamber. The 
is then removed and so® bottom 

mlar charcoal is | j^sertedan^ 

he chamber. V < 

n glass wool packed ^ted 

baffle. The chamber 
,s to distribute the gr 


centric ■with the ■svhid' *• 

.cyhnderoflarg^^.,..- 
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ealed radon tubes are then inserted into 
he crusher. The evacuation of the system 
3 begun. In order to take advantage of 
he adsorptive properties of the charcoal, 
t is first necessary to rid it of those gasses 
>hich are already adsorbed. On applying 
teat slowly to prevent excessive agitation 
if the charcoal and at the same time slowly 
ivacuating the degassing chamber, the 
uiitial turbulence due to the outgassing 


length of time should be allowed for it to 
expand into the degassing chamber. When 
this is done, the charcoal is poured into 
hquid petrolatum and thoroughly stirred. 
When the ointment cools, it is ready for 
use. 

It was found possible, when using 
granular charcoal, attapulgus clay, de- 
calso, and alumina, to dispense with the 
baffle system and simply use a plug of 



i n ^ The evacuation and heating 

■' hour, at the end of 

< to fhs charcoal may be considered 

' is uf ^efficiently degassed. The apparatus 
( to V from the emanation plant 

' rad"' attached, after which the 

• crushed and the radon 

i be ad ffii^use into the charcoal and 

' room es the charcoal slowly reaches 
gag ^^Perature. Since radon is a heavy 
n hence diffuses slowly, a reasonable 


glass wool to prevent diffusion into the 
remainder of the system during the de- 
gassing process. To expedite the degassing 
of the adsorbents previous to their activa- 
tion by radon, the nichrome heater was 
done away with and a torch used to apply 
heat to the chamber for a five- to fifteen- 
minute interval while simultaneously 
evacuating the system. Evidently com- 
plete outgassing is not secured in such a 
short time, but it is generally sufficient 
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Protection Measurements of Lead-Shielded Radium^ 

CARL B. BRAESTRUP 
New York, N. Y. 


M ost data on radium protection are 
based on the absorption coeffidents 
obtained with narrow collimated beams 
and on the application of tlie “inverse- 
square” law. Yet, in the majority of 
protection problems we are dealing with 
radiation that is not limited to a small 
cross section and with conditions where 
the scattered radiation frotn neighboring 
objects contributes considerably to the dose 
received by the radium workers. In this 


ing of aquadag on the inside of the wall of 
the chamber served as the other electrode. 

The center electrode of the chamber was 
charged to 525 volts as measured with a 
Wulf type electrometer. The chamber was 
then disconnected and exposed to the ra- 
diation for a period of not less than nine 
minutes. It was then removed from the 
beam and reconnected to the electrometer, 
where the voltage drop was observed. The 
exposures were timed to give a nearly con- 


Table I : Ionization Chamber Characteristics 


Chamber 

No. 

Shape 

Wali 

Material 

Wall 

Thickness 

(mm.) 

Inside 

Diameter 

(cm.) 

Inside 

Length 

(cm.) 

Calculated 

Volume 

(c.c.) 

SX-10 

Splierical 

Lucite 

3.0 

9.5 


449 

SX-11 

Spherical 

Polystyrene 

3.0 

10.4 


588 

CX-F4 

Cylindrical 

Presdwood 

3.5 

13.6 

13.4 

1946 


study we have compared the transmission 
of gamma radiation through lead for nar- 
row and broad beams. Experiments were 
arranged also to determine the validity of 
fhe ‘inverse-square” law as applied to 
radium protection. Finally, a study was 
ffiade of the protection obtained with lead 
shields of the type used while handling 
radium. 

apparatus and experimental procedure 

. j^aracteristics of the three types of 
romzatiou chambers used in this investiga- 
won are shown in Table I. The spherical 
er, SX-11, was used for all the meas- 
rements® after preliminary tests had 
difference in transmission 
ained with the two spherical chambers 
s mtnin the experimental error. All the 

dia ^ aluminum rod of 3 mm. 

er as center electrode, while a coat- 


stant voltage drop (about 225 volts), 
thereby eliminating possible errors due to 
lack of linearity of the electrometer scale. 
Correction was made for the natural leak- 
age, which was of the order of 0.05 to 0.1 
division per hour. 

The source of radiation was a 305.8-mg. 
capsule of radium or a radon bulb with an 
initial value of 400-500 millicuries. Each 
source had a filtration equivalent to 0.5 
mm. Pt. 

NARROW BEAM MEASUREMENTS 

In Figure 1 is shown the arrangement 
used in making the lead absorption meas- 
urements with a collimated beam. The 
shield was made up of lead bricks, 2X3 
X 4 inches, and 8-inch lead squares 1 inch 
thick, all placed around a center lead cast- 
ing provided with a conical hole 30 cm. 
long and with a diameter varying from 


wg Physics Laboratory, Department of Hospitals, City of New York. Read by title at the Joint Mcct- 

^^■29 , 1944 Roentgen Ray Society and the Radiological Society of North America, Chicago, 111., Sept. 

transmission through 19 cm. of lead, where the dosage rate was extremely low and the large 
' chamber was used. 
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Fig. 1. Schematic drawing showing arrangement used for making narrow beam absorption measurements. 



10 to 35 mm. The radium or radon was 
located at the end of a removable lead 
plug provided with a l-inch lead shield 
and handle. 

The chamber was mounted on an opti- 
cal bench permitting a range in radium- 
ionization chamber distance of 150 to 250 


:m. The beam was so directed that ther 
was no back-scatter from any object tvithii 
1 distance of 10 meters from the chambei 
Lead absorbers of two different sizes wr 
jsed, sheets or blocks, 7 cm. and 10 cni 
square. They were placed in the beawii 
contact with the shield at the aperture 
rhe thickness of the lead was determine 
oy micrometer readings and by weighms 
Both checked within 1 per cent for a en 
;ity of 11.36. It was found that, for Uk 
same thickness, there was no difference in 
;ransmission of the 7- and 
ead absorbers. This indicates n 

xansmission of radiation through me 
ront of the shield was insignificant. 

Preliminary measurements were 
It different distances to check 
rerse-square” law. The mamm 
ion from the “inverse-square 
ound to be 1.5 per cent over 
;o 250 cm. in radium-ionization J 
listance. The ratio of the 
lalculated values increase ^jgcon- 

:ance. This may be explained by the 

:ribution of scattered per- 

Curve A, of Figure 2, indm^tes 

lentage transmission obtained ^ 

larrow beam at a radium i 

:m. The 100 per cent refers to 

ng obtained without any j^e- 

n the beam, This gasureiue'’^’- 

ween successive absoiption 
hereby eliminating the ne 
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RADIUM DISTANCE 

Fig. 3. Distance correction factor for wide beams. The factor indicates the ratio of the measured and calculated 

dosage rate. 


sorption curve with those by Kaye and Curve B, of Figure 2, indicates the per- 
Binks (1) shows that ours is lower than centage transmission obtained ■ with the 
their experimental and slightly higher non-coliimated beam and with a radium- 
than their calculated absorption curves. chamber distance of 150 cm. The 100 per 


WIDE BEAM Measurements 

Wide beams of radiation were obtained 
i completely surrounding the radium 
With lead of increasing thickness. Special 
cylinders were constructed to fit snugly 
inside each other and to provide a range in 
wall thickness from 1 to 19 cm. The small- 
est cylinder had a bore of 1 cm. to hold the 
radium capsule or radon bulb. The top 
ottom of each cylinder had the same 
raickness as its wall. The cyfindrical 
ape was chosen to duplicate the type of 
n iner commonly used for storing and 
radium. The measurements 
frnm radium located 50 cm. 

^ and at the center of a table 
The ^ T°'^Ben top 88 cm. above the floor, 
trinnri chamber was mounted on a 

keni- center of the chamber 

^ the level of the radium.^ 


cent refers to the reading obtained with 
the unshielded radium capsule (filtration 
equivalent to 0.5 mm. Pt) resting on the 
table top. This value was found to be 18 
per cent higher than that measured with 
the radium freely suspended in the air. 

comparison of narrow and wide beams 

A comparison of curves A and B indi- 
cates that the percentage transmission of 
the narrow beam falls off much more rap- 
idly than that of the non-coUimated beam. 
For instance, at 6 cm. of lead it is 1.88 per 
cent against 3.85 per cent, or a ratio of 
almost 1 to 2. For still greater thicknesses 
of lead, the ratio becomes even higher. 
The difference in slope of the two curves 

’ Except for the lower filtrations, where it was slightly 
higher so that the bottom of the chamber always was 
above the table. This was done to prevent absorption 
by the table top, which would reduced the radiation 
reaching the ionization chamber. 
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TOP VIEW 



SIDE VIEW I-andU-shapc'cl 

Fig. 4. E-xperimental set-up used for protection measurements 

lead shields. 

may be explained by the scattered radia- tant to select^ the arra^S^ 

tion reaching the ionization chamber from is obtained closely condi^'®^ 

the lead containers used with the non- ment which simma for B 

collimated beam. It is, therefore, impor- met in practice, ^ s 





Vo!. 40 


Protection Measurements of Lead-Shielded Radium 


389 


•.arranged witli that in mind, and tlie results, 
therefore, are applicable to most protection 
: problems. 

DISTANCE CORRECTION FOR WIDE BEAMS 

Measurements were made, also, at otlier 
distances to determine how closely the 
dosage rate follows tlie inverse-square law 
under conditions found in practice. The 
results of these measurements are shown in 
Figure 3, where the correction factors indi- 
cate the ratio of tlie measured values to 
those calculated by applying the "inverse- 
square” law to the dosage rate at 100 cm. 
Curve A shows the results of measurements 
in a smaller room, 12 X IS ft., vdth a ceil- 
ing height of 11 ft. The radium was lo- 
cated in a comer, 50 cm. from each wall, 

: and the dosage rate was measured along a 
line passing through the comer and the 
radium. Curve B indicates the results 
for a large, irregular shaped room, about 
• 23 X 27 ft., with a ceiling height of 21 ft. 
Here the radium was placed 50 cm. from 
- die center of one wall and readings were 
■ made along the center line of the room. 
Both sets of measurements show that the 
correction factor increased with distance 
and it rose rapidly as a wall was ap- 
proached. The slightly irregular values 
niay be explained by scattering from the 
0 jects in the room. As might be expected, 
he correction factors were higher for the 
smaller room, where the ionization cham- 
er was closer to the walls and ceiling. The 
experiment indicates clearly that scat- 
^^diation may add materially to the 
ea culated dosage rate as obtained by 
^^osidering the primary radiation only. 

; ^ e measurements show, also, that the 
orrection factor varies widely according 
conditions and it is not 
carv ^ establish standard correction 
incorporate this correction 
varr ^f^^ection charts which could be uni- 
versally applicable. 

lead protection shields 

< apnii^ Preparation of radium or radon 
' b-sh usually carried out behind 

^pcd lead blocks, thereby reducing 


Table IT. Protection Measurements of Lead 
Shields 



mr per 100 me. -hr. at 
positions* 

12 3 4 

Experimental arrangement 

L shield against wall 

15.6 

31.7 

15.8 

5.8 

L shield against wall with 
lead brick back of ra- 
dium 

13.1 

30.8 

13.2 

2.2 

L shield in middle of room . 

13.8 

31.0 

14.0 

1.3 

U shield against wall 

15.5 

29.7 

15.6 

3.7 


* See Figure 4 for the location of positions. 


materially the primary radiation reaching 
tlie body of tlie operator. Such barriers, 
however, offer only very limited protection 
against the scattered rays from nearby 
walls and other objects. Various methods 
of reducing the scattered radiation were 
studied by means of the experimental 
arrangement shown in Figure 4, Four 
ionization chambers were placed at the 
position of the operator and measurements 
were made with a radon capsule resting on 
the lead block. The radon had an initial 
value of 111 me. and was filtered with 1 
mm. of platinum. The results of the meas- 
urements are shown in Table II for ■the 
four arrangements used: 

(a) The L-shaped lead shield was placed 
wi^ the back against a wall of concrete 
blocks. 

(b) The arrangement was the same as 
(a), except that a 2 X 3 X 4-inch lead 
brick had been placed directly back of the 
radon applicator. 

(c) The lead shield was placed in the 
middle of the room without the lead brick 
in place. 

(d) The lead shield was moved back 
against the wall and a 2-inch (5 cm.) thick 
lead panel was added to the back, making 
the shield U-shaped. 

The results show that the dose received 
by the operator may be cut down mate- 
rially by reducing the scattered radiation. 
The lead brick back of the radium offers 
a simple and effective means of limiting 
the scattered radiation. In order to pro- 
■vide maximum protection, however, the 
lead brick should be close to the radium or 
radon and in some instances this may in- 
terfere with preparation of the applicators. 
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A somewiiat similar improvement in pro- 
tection is obtained by ha^*ing the lead 
block located at a distance from vails and 
other scattering objects. This suggests 
placing the lead block in front of a vindov, 
where the scatter will be a minimum. The 
XJ-shaped lead block does not offer much 
improvement, as most of the wall is still 
exposed to piimarA' radiation. Pleasure- 
ments vrere made, also, with L protection 
shields pro^■ided with lead glass windows, 
such as are used in radiologic departments. 
The results showed that the protection 
could be improA'ed to a similar extent by 
the above modifications. 

SUAENLtRY AXD DISCUSSIOX 

The results of this stud}' show that the 
lead absorption coefficients obtained with 
narrow beams of gamma ra}'S caimot be 
applied directly for determining the thick- 
ness of protective barriers. Such data 
should be obtained from absorption meas- 
urements made with wide beams and with 
an experimental set-up which represents 
practical conditions as closely as possible. 


The results of such measurements are av 
sented in Figure 2. 

In the past, scattered radiafion has re- 
ceived too little consideration in radian- 
protection problems. Often a sense of se- 
curity was felt if the radium was backoi a 
lead block of sufficient thickness to reduce 
the primar}' radiation to the permksfbh 
dose, irrespective of the protection pre- 
rided against scattered radiation. Mni 
improved protection may be had if the 
scattered radiation is reduced bv iimifei 
the cross section of the beam or by locafer 
the radium at a distance from scatterhg 
objects. 

Note: The writer wishes to express his apprec:- 
tion to Dr. G. Failla for his suggestioas and 
tion . He also wishes to thank the Radium Chtmal 
Co. ioT the loan of the radhuin and Gordon H. Co_- 
eron of this Laboratory for his assi.^taDce vtithtiea- 
peiimental work. 
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New York 32, N. Y. 
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Pelvicephalometry^ 

CAPT. TOM A. KENDIG, M.C., A.U.S. 


T he purpose of this paper is to present 
two simple tables for facilitating pelvic 
and fetal head mensuration. Table I is to 
be used in conjunction with the stereoscopic 
method of pelvicephalometry (1-5) ; Table 
II is to be used in conjunction with the tri- 
angulation method. 

Subsequent to calculation of these tables, 
it was found that Hodges (9) had pre- 
sented the formula used in obtaining Table 
I and a graph based on this formula to be 
used in correction of distortion in the 
stereoscopic method. Table II represents 
data identical with those obtainable from 
nomograms (10, 11), pelvic slide rules, and 
calculations from a formula or correction 
factor graph (9). Though neither table 
represents more than a presentation in 
tabular form of data the principles of 
which have been discussed by several 
writers, it is thought that such tabulation 
may prove time-saving. 

STEREOSCOPIC METHOD ; TABLE I 
Table I is obtained from the formula 


(sh} 


c T'l’ X is the true 

length of any diameter parallel to the film, 
P the image length of the diameter as 
measured on the film, T the total tube shift, 
and 5 the image shift on the superimposed 
stereoroentgenograms. By using a 3-inch 
tube shift, substituting various values of 
image shift and film image measurement in 
the formula, and correcting for image shift 
n the lead markers used in the method, the 
ata for Table I were obtained. 

Table I, then, is a correction table for 
lameters of the pelvis or fetal head which 
parallel to the film. In the antero- 
posterior film, all transverse diameters of 
0 pelvis will be in a plane parallel to the 
^«i- With the fetal head in an approxi- 
to\^^ ^’■^’asverse position with reference 
— {lo maternal pelvis, the occipito-frontal 

>n Jklarch Branch, Letterman General 


and suboccipito-bregmatic diameters wiU 
be parallel to the film; with the head in a 
sagittal position with reference to the 
pelvis, the biparietal diameter will be 
parallel to the film. 

General Roentgen Technic 

1. Anteroposterior stereoroentgeno- 
grams are obtained with the patient in the 
supine or erect (10) position, with an exact 
3-inch tube shift, 36-inch target-film dis- 
tance, and Potter-Bucky diaphragm. 

2. Two lead markers are placed on top 
of the table beneath the patient’s buttocks, 
one on either side, in such a manner that 
the image of both markers wiU appear on 
both films. 

Measuring Image Shift and Film Diameters ' 

1. On one of the films draw the trans- 
verse diameters of the pelvis which it is de- 
sired to measure (the maximum transverse 
diameters of the pelvic inlet and outlet, 
intraspinous diameter, and any other 
arbitrary diameters sufficiently weU visual- 
ized), extending these lines well past the 
ends of the diameters. Indistinct land- 
marks such as the mesial edges of the ischial 
spines should be marked on both films by 
perforating the films with a pointed instru- 
ment so that they may be seen when the 
films are superimposed. 

2. Place the films together with the 
marked film on top, accurately superim- 
posing the images of the lead markers. 

3. With a pointed instrument, perforate 
both films at the points where the lateral 
edge of the pelvic inlet on both films crosses 
the line representing the maximum trans- 
verse diameter of the inlet. Similarly, per- 
forate both films at the points where the 
most mesial edge of the ischial spines on 
both films crosses the line representing the 
intraspinous diameter. The same is done 
with any other transverse diameter marked 

Hospital, San Francisco, Calif. Accepted for publieation 


391 


Film Measurement (millimeters) 


392 


Tom a, Kbndig 


ApnllJi; 


Image Shift (millimeters) 


1 

5 

7 

9 

11 

13 

15 

^ 17 

19 

21 

23 

25 

27 1 

1 29 j 

3! 

80 

72 

70 

68 

67 

65 

64 

63 

61 : 

60 

59 

' 58 ~ 

57 i 

56 

55 

82 

73 

72 

70 

69 

67 

66 

64 

63 

62 

60 

59 

58 

57 

56 

84 

75 

73 

72 

70 

69 

67 

66 

64 

63 

62 

61 

60 

59 

86 

77 

75 

73 

72 

70 

69 

67 

66 

65 

63 

62 

61 

60 

59 

88 

79 

77 

75 

74 

72 

70 

69 1 

68 

66 

65 

64 

63 

61 

6) 

90 

80 

79 

77 

73 

! 
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70 1 

69 i 

68 

66 

65 

64 

63 

63 

92 i 

82 

80 

78 

77 

75 
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69 

68 

67 

65 

64 

63 

94 

84 

82 

80 

79 

77 

75 

74 

72 

71 

69 

68 

67 

66 

65 

96 

86 

84 

82 

80 

79 

77 

75 

74 

72 

71 

70 

68 

67 

1 66 

98 

88 

86 

84 

82 

SO j 

78 

77 j 

75 

73 

72 

71 

70 i 

68 

67 

100 

i 89 

I 87 

i 85 

83 

82 

80 

78 

77 

75 

74 

72 

71 

70 

t 69 

102 

91 

89 

87 

85 

83 

82 

80 

78 

77 

76 

74 

72 i 

71 

70 

104 

! 93 

91 

! 89 

87 , 

85 , 

83 

82 

SO 

78 

77 

75 

74 

72 : 

71 

106 

! 95 

93 

90 

89 1 

87 

85 

83 

82 

80 

78 

77 

75 

? 

73 

108 

97 

94 

92 

90 i 

88 

86 

85 

83 

81 

80 

78 

77 


74 

110 

98 

96 

94 

92 

90 

88 

86 

85 

83 

81 

80 

78 

77 

76 

112 

100 

98 

96 

94 1 

92 1 

90 

88 i 

86 i 

85 

83 

81 : 

80 1 

78 j 

77 

114 

102 

100 

! 97 

95 i 

93 

91 

89 i 

88 i 

86 

Si 1 

83 

81 i 

79 i 

78 

SO 

116 

104 

101 

99 

97 

95 

93 

91 

89 

88 

86 

84 

82 

Si 

118 

106 

103 

101 I 

99 { 

97 : 

94 

93 { 

91 1 

89 

87 

85 

84 

82 

81 

82 

81 

85 

87 

SS 

89 

91 

'92 

93 

95 

120 

107 

105 

102 1 

100 

98 

96 

94 1 

92 1 

91 

89 

87 

85 1 

81 ' 

122 

109 

107 

104 

102 

100 

98 

96 1 

94 

92 

90 

88 

87 

85 

124 

111 

108 

106 

104 

102 

99 

97 i 

95 

94 1 

92 

90 

88 ! 

86 

126 

113 

110 

108 1 

105 i 

103 i 

101 

99 

97 

95 i 

93 

91 

90 

88 

128 

130 

115 

116 

112 

114 

109 ! 
Ill 

107 

109 

105 

106 

103 

104 

100 

102 

98 

'100 

97 

98 

94 

96 

! 93 

94 

91 

92 

89 

91 

92 

03 

132 

1 118 

115 

113 

110 

108 

106 

103 

101 

1 100 

97 

96 

0- 1 

134 

120 

117 

114 

112 

no 

107 

105 

103 

1 101 

99 

97 

9o j 

95 

96 
98 
QQ 

136 

i 122 

119 

116 

114 

111 

109 

107 

104 

102 

100 

98 

97 1 

138 

124 

121 

118 

115 

113 

no 

108 

106 

104 

102 

100 

98 

96 

140 

125 

122 

119 

117 
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112 

no 

107 

105 

103 

1 101 

100 
101 ! 

103 I 

104 1 

105 , 

107 

108 
no ! 

111 j 

112 1 
114 j 

9S 

142 

144 

146 

127 
! 129 
f 131 

124 

i 126 

1 128 

121 

123 

125 

119 

120 
122 

116 

118 

120 

114 

115 
117 

111 

113 

114 

109 

111 

112 

I 107 i 

108 i 
I no i 

105 

106 

1 108 

1 103 

I 104 

1 106 

«7«f 

100 

102 

103 

99 

100 
102 

148 

: 132 

! 129 

126 

124 

121 

118 

116 

114 

! Ill 

1 109 

' 107 

105 

103 
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i 134 

i 131 
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125 
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120 

118 

115 

113 

! Ill 

109 

106 

105 

152 

i 136 

i 133 

130 

127 

124 

122 

119 

117 

114 

! II2 

! no 

107 

106 

154 

I 138 

135 

131 

129 

126 

123 

121 

118 

t 116 

I 114 

1 112 

109 

107 

156 

140 

1 136 

133 

130 

128 

125 

122 

120 

117 

115 

113 

110 

109 

158 

160 

: 141 

143 

1 138 

1 140 

135 

137 

132 

134 

129 

131 

126 

128 

124 

125 

121 

123 

119 

121 

117 

118 

115 

116 

112 

110 


Table I: Distortion Correction Table for Three-Inch Tube Shift 
The value in millimeters of the image shift of the desired transverse diameter as of 

roentgenograms is found in the horizontal column at the top of the table. The (able. 

measurement of the desired transverse diameter is found in the vertical column at tne 
these two meet, read the corrected value of the desired diameter. 


on the top film. Likewise, perforate both 
films at the most lateral point on both 
images of the fetal skuU. In aU of these 
it is necessary to make the perforations at 
one end of the diameter only, as the 
image shift is equal at both ends. 

4. Separating the films and inspecting 
the one having the marked diameters, it 
win be seen that the distance between the 
perforations at one end of a diameter repre- 
sents the image shift for that diameter. 
The length of each diameter and the image 
shift for that diameter are measured in 
miUiraeters and recorded on the film along 
the fine representing that particular di- 
ameter. The image shift for the fetal skull 


measured and recorded J 

e occipito-frontal and su oc p ^ 

itic diameters (or, h the ^ 



). Having recorded the 
meter and the tfic 

rely tod these m Tab). I 

xected value in jueasuf'^ 

5 . In the event that 

meter is larger than ttose^d^ 
,le, tod the corrected Lpi,- llii-; 

: measured diameter an of 

,re by two to obtain the true 

; diameter. 
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"BT” and “OT” (centimeters) 


BT 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

OT 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

-100 
b 102 
t 104 

E 100 

H 108 

E 110 
::rii2 
g 114 

E 116 
£1 118 
g 120 

S 122 
124 

S 126 

1= 128 
130 
132 
134 
136 
138 
140 
142 
144 
146 
148 
150 
152 
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156 
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160 

64 

66 

68 

69 

71 

72 

74 

76 

77 

79 

80 

82 

84 

85 

87 

88 

90 

92 

93 

95 

96 

98 

100 

101 

103 

105 

106 

108 

109 
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116 

117 
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121 

122 

124 

125 

127 
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63 

65 

67 

68 

70 

71 

73 

75 

76 

78 

79 

81 

82 

84 

86 

87 

89 

90 

92 

94 

95 

97 

98 

100 

101 

103 

105 

106 

108 

110 

111 

113 
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116 

118 

119 

121 

122 

124 

125 

127 

63 

64 

66 

67 

69 

70 

72 

74 

75 

77 

78 

80 

81 

83 

85 

86 

88 

89 

91 

92 

94 

95 

97 

99 

100 

102 

103 

105 

106 

108 

110 

111 

113 

114 

116 

118 

119 

120 

122 

124 

125 

62 

63 

65 

66 

68 

09 

71 

73 

74 

76 

77 

79 

80 

82 

83 

85 

86 

88 

90 

91 

93 

94 

96 

97 

99 

100 

102 

104 

105 

107 

108 

110 

111 

113 

114 

116 

117 

119 

121 

122 

124 

, 61 

62 

64 

65 

07 

68 

70 

71 

73 

74 

76 

78 

79 

81 

82 

84 

85 

87 

88 

90 

91 

93 

94 

96 

97 

99 

100 

102 

103 

105 

106 

108 

110 
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113 
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116 

117 

119 
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122 

60 

61 

63 

64 
•66 

67 

69 

70 

72 

73 

75 

76 

78 

79 

81 

82 

84 

85 

87 

88 

90 

91 

93 

94 

96 

97 

99 

100 

102 

103 

105 

106 

108 

109 
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115 

117 

118 
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59 

61 

62 

63 

65 

66 

68 

69 

71 

72 

74 

76 

77 

78 

80 

81 

83 

84 

86 

87 

88 

90 

91 

93 

95 

96 

98 

99 

101 

102 

103 

105 

106 

108 

109 

111 
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114 
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117 

118 

58 

60 

61 

63 

64 

65 

67 

68 

70 

71 

73 

74 

76 

77 

79 

SO 

81 

83 

84 

86 

87 

89 

90 

92 

93 

96 

96 

97 

99 

100 

102 

104 

105 

106 

108 

109 

111 

112 

113 

115 

116 

57 

59 

60 

62 

63 

64 

66 

67 

69 

70 

72 

73 

74 

76 

77 

79 

80 

82 

83 

85 

86 

87 

89 

90 

92 

93 

94 

96 

97 

99 

100 

102 

103 

105 

106 
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109 
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113 

114 

56 

58 

59 

61 

62 

63 

65 

66 

68 

69 

71 

72 

73 

76 

76 

78 

79 

81 

82 

84 

85 

86 

88 

89 

90 

92 

93 

95 

96 

97 

99 

100 
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103 
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110 

112 

113 

55 

57 

68 

60 

61 

62 

64 

65 

67 

68 
69 

71 

72 

74 

76 

76 

78 

79 

81 

82 

83 

85 

86 

88 

89 

90 

92 

93 

94 

96 

97 

99 

100 

101 

103 

104 
106 

107 

108 

110 

111 


II. Distortion Correction Table for Sagittal Plane of Pelvis, Tube-Film Distance 36 Inches 
founcf in^ thT v! diameter, "BT,” or the midsacral-table top measurement, "OT,” in centimeters is 

found in the vn u 1 at the top of the table. The desired sagittal plane diameter in millimeters is 

ertical column at the left of the table. Where these meet, read the corrected value in millimeters. 


triangulation method: table II 

correct diameters in 

on 1 plane of the pelvis as measured 

amof ^ filni. These corrected di- 

taino^^^ transverse diameters ob- 

neops ficscribed above give all the 

pelvic measurements. If 

additi ^ 1 in the pelvic inlet, an 

to ^^^®f^Tement may be obtained 

anteri?^ those obtained from the 

anteroposterior film. 

a e II is obtained from the formula 


A’ ^ p ~ 0 

n, J’ 

weasurenient of 


where X is the true 
any diameter in the 


sagittal plane of the pelvis, F the length of 
this diameter as measured on the film, II 
the target-film distance, and O the distance 
of the sagittal plane from the film. By 
using a target-film distance of 36 inches, 
substituting various values of film measure- 
ments and sagittal plane-film distances, 
and correcting for a tabletop-film distance 
of 5 cm., the data for Table II were ob- 
tained. 


General Roentgen Technic 

A single lateral film of the pelvis is made 
at a 36-inch target-film distance. If the 
film is made in the erect position, the ex- 
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ternal bitrochanteric diameter (“BT” in 
Table II) is measured and recorded by the 
technician. If the film is made with the 
patient in the horizontal position, the dis- 
tance from the center of the sacrum to the 
top of the table (“OT” in Table II) may 
be measured instead of the external bitro- 
chanteric diameter, as an appreciable error 
may othermse be introduced due to com- 
pression of the underlying soft tissue. 


special apparatus either for making the 
films or in correction of distortion and also 
permits stereoscopic viewing of the birth 
canal. 

Note : The author wishes to express his apprecia- 
tion to Major A. E. Imler, M.C., Radiological 
Branch, Letter man General Hospital, for hi; 
valuable suggestions and for editing the manuscript. 

4315 S. Flower St. 

Los Angeles 37, Calif. 


Correction of Film Measurements 

To correct any diameter in the sagittal 
plane of the pelvis (anteroposterior di- 
ameter of the inlet, subpubic tip of sacrum 
measurement, etc.), it is necessary only to 
measure the diameter in millimeters on the 
film and, using either the value of the 
external bitrochanteric diameter (“BT”) 
or the midsacral-tabletop measurement 
(“OT”) in Table II, read the corrected 
value from the table. 

SUMMARY AND CONCLUSIONS 

1. Two simple tables to be used in 
pelvicephalometry have been presented. 
Table I is to be used in correction of trans- 
verse pelvic diameters and fetal head 
diameters as seen on anteroposterior stereo- 
roentgenograms. Table II is to be used in 
correction of sagittal plane diameters as 
seen on the lateral film. 

2. The method is simple, requires no 
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Studies in Vitro on Cellular Physiology 

The Effect of X-Rays on the Survival of Cells^ 

MAJOR ROBERT SCHREK, M.C., A.U.S. 

Hines, 111. 


T he importance of x-rays in tire tlier- 
apy of cancer and other diseases has 
stimulated a considerable number of in- 
vestigations on the effect of tliis agent on 
cells in vitro, in order to obtain a biologic 
test of dosage and to determine the mecha- 
nism of the action of the rays. Much of 
this work has been done with cells from 
plants and invertebrate animals, such as 
yeast and eggs of Drosophila. Most inves- 
tigators realized, however, that it w'ould be 
desirable to use cells from mammalian 
sources and preferably from man. Accord- 
ingly, every new in vitro metlrod for the 
study of lirdng cells was soon .utilized to 
detennine the effect of x-rays. 

The development of methods for trans- 
plantation of tumors in animals led to the 
investigations by Contamin in 1909 (1), 
Wedd and Russ in 1912 (2), Wood and 
Prime in 1915 (3), and more recently by 
Crabtree and Cramer in 1934 (4). These 
men subjected pieces of a transplantable 
tumor to x-rays or radium and tested the 
effectiveness of the radiation by inoculation 
of the irradiated tissue into animals. An 
analogous method was used by Rahm and 
Koose (5), who grafted irradiated and non- 
nradiated pieces of skin. 

The technic of tissue culture has been 
repeatedly used to study the effect of x- 
rays. The early workers in this field were 
\ood and Prime in 1914 (6), and Klimura 
m Wl9 (7). A review of the literature was 
published by Spear in 1935 (8). More re- 
cently Stenstrom, King, and Henschel (9) 
® mhed the effect of x-rays on cultures of 
^odes, and Osgood (10) on cultures 
human bone marrow. 

St manometric method for 

h jTng respiration and metabolism of 


cells was utilized to determine the effect of 
x-rays by Frik and Posener in 1926 (11), 
Holmes (12), Crabtree (13), and Goldfeder 
and Fershing (14). 

A technic which may be called a de- 
ferred histologic method was used by 
Warren and Whipple (15) and by Colwell 

(16) to study the effect of radiation on 
autolysis of tissues. 

In this laboratory, the method of un- 
stained cell counts has been found useful 
in studying the reactions of cells to physi- 
cal and chemical reagents, such as heat 

(17) , oxygen (18), glucose (18), antiseptics 
(19), and anisotonic solutions (20). The 
method was used in this study to deter- 
mine whether irradiation with x-rays af- 
fects the survival of cells in suspensions 
derived from the thymus, spleen, bone 
marrow, and testis of rabbits and from 
normal and leukemic blood of man. 

THYMUS 

Under aseptic conditions, the thymus 
of a rabbit was removed and chopped up 
with scissors after the addition of a small 
amount of phosphate-Ringer solution (5 
per cent of a fifteenth-molar phosphate 
buffer pH 7.6 in Ringer’s solution). The 
suspension was filtered through an 80-mesh 
Monel metal wire screen in a Seitz filter and 
then centrifuged for five minutes at ap- 
proximately 1,200 revolutions per minute. 
The precipitated cells were resuspended in 
phosphate-Ringer solution to make a con- 
centration of approximately 200 viable cells 
per millimicroliter. Bacteriologic cultures 
in broth were made to check the sterility. 
The suspension was distributed in 0.2 c.c. 
amounts in small pyrex test tubes (100 X 
13 millimeters). 
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The suspensions in the test tubes were 
irradiated at room temperature (78° F.) 
with the following factors : 250 kv., 10 ma., 
50 cm. distance, 1 mm. aluminum filter, 
approximately 120 r per minute, half- 
layer value 0.7 mm. copper. The dosage 
from 20 to 5,000 r was measured by an in- 
tegron which was adjacent to the test 
tubes during irradiation. The pyrex glass 
of the tubes absorbed 5 to 10 per cent of the 
radiation so that the suspension received 
only 90 to 95 per cent of the stated dosage. 
The irradiation was performed under the 
supervision of Major Harry Slobodin, M.C. 


The microscopic objective was a -l-mni. 
lens, n.a. 0.85, and the eyepieces werewde 
field with a magnification of 15 times. 
The counts were expressed as the number 
of cells per millimicroliter in the incubated 
suspension . Previous work has shown that 
the unstained cells may be assumed to be 
viable and the stained cells dead. 

Smears were made of the mixture of sus- 
pension and eosin and were stained by 
Gram’s method to rule out the presence of 
bacteria. The mixture was also centii- 
fuged, and smears on cover slips were made 
of the precipitated cells. The preparations 



Hours 

Fig. 1. The number of eosin-resistant cells in irradiated^ (1,000 ry 
and non-irradiated thymic cell suspensions incubated 3' 
abscissa represents the time of incubation in hours: the ordinate, 
the logarithm of the number of eosin-resistant cells per miUinncron • 
Irradiation caused a rapid decrease in the number of unstainea c 
after a latent period of three hours. 


After irradiation, the tubes were stop- 
pered and incubated in a water bath at 
37° C. During incubation, they were shak- 
en horizontally at a rate of 140 times per 
minute. At varying intervals, counts were 
made of the suspensions. Eosin 1:1,000 
in Tyrode’s solution at 7.4 was added 
to the suspensions in the test tubes to make 
a final volume of 4.0 c.c. The mixture was 
shaken for two minutes, a drop was placed 
in a hemacytometer, and a count was made 
of the number of stained, imstained, and 
red blood cells. The hemacytometer was 
equipped with the thin polished cover slip 
of the Petroff-Hausser counting chamber. 
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large ruptured cells and debris which took 
a light basophilic stain. Evidently the 
dead cells in the suspensions were fragile 
and were readily traumatized in preparing 
the smear. It may be concluded from the 
histologic observations that lymphocytes 
in thymic suspensions underwent degenera- 
tive changes following irradiation with 
1,000 r and incubation for twenty -four 
hours. 

The findings obtained by the method of 
unstained cell counts and by smears were 
in agreement. It seemed that irradiation 
with 1,000 r killed lymphocytes after a 
short latent period. The cytocidal action 
was evidenced by the capacity of the irra- 
diated and incubated lymphocytes to stain 
with eosin in suspension and by the de- 
generative morphologic cellular changes 
observed in smears. 

To determine the effect of dosage, a sus- 
pension derived from the rabbit thymus 
was subjected to 20 to 2,000 r of radiation 
and was examined after twelve and twenty- 
four hours of incubation. The unstained 
cell counts are shown in Figure 5. It is 
seen from the graph that, between 50 and 
1,000 r, the greater the dosage of radiation, 
the greater was the decrease in the number 
of viable cells. Increasing the amount of 


radiation above 1,000 r failed 
appreciably the radiation effect, e ow 
r, no definite effect on the viability o 
mic cells was discernible. 

SPLEEN 

Suspensions derived from the spleen oi 
the rabbit were prepared m the sam » 
ner as those from the thymus n W 
original suspension, the di erM^ 
unstained, stained, and re . 

the hemacytometer was 
as the red cell could be reco^i. 
sharp outline, its yellowish t 

cal shape, and the absence ° cell 

structure. In contrast, ^ color, 

had a softer outlme, a ^bghtly 
and a somewhat flattened, 
surface. In incubated ^ gjjcl tlN 

entiation between theunstamed 

enlarged distorted only 

done with facility and confiden 
an individual with expenence m 

suspension derived from 

was subjected to # 

was examined at irregu t^g^ated a'''* 

unstained cell counts on ^gpension are 

on a control, tl.at 

cTinwTi in Fiffure 6. I o 
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Fig. 6. Number of eosin-re.sistant cells in irradiated (1000 r) and non -irradiated, 
splenic cell suspensions incubated at 37“ C. Irradiation caused a slow but definite 
decrease in the number of unstained cells after a latent period of four hours. 



Roentgen units 


Fig. 7. Number of eosin-resistant cells in splenic cell suspensions exposed to varying 
dosages of radiation (100 to 4,000 r) and incubated for 20 hours at 37“ C. Many cells 
remained eosin-resistant even after exposure to 4,000 r and incubation for 20 hours. 


ere Was a latent period of at least four 
°Ws during which the radiation had no 
perceptible effect. After this latent period, 
e number of viable cells in the irradiated 
^pension decreased slowly. In the con- 
0 suspension there was only a slight de- 
m the number of unstained cells, 
er twenty-four hours of incubation, 4.5 
jjj ! ^iliifflicroliter still resisted stain- 
suspension but 29 cells 
resistant to eosin in the control, 
suspension derived from rabbit spleen 


(containing 67 viable cells per millimicro- 
Hter) was irradiated with var}dng dosages. 
Counts and smears were made after twenty 
hours of incubation. The effect of radia- 
tion on the unstained cell count is shown in 
Figure 7. The non-irradiated suspension 
was found to have 36.5 viable cells after 
twenty hours of incubation at 37° C. The 
suspension which was treated with 100 r 
had a slightly lesser number of unstainable 
cells, 28. Increasing the dosage up to 
4,000 r decreased progressively the number 
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Fig. 8. Number of eosin-resistant cells in ir- 
radiated (1,000 r) and non-irradiated suspensions 
of bone marrow, incubated at 37° C. The radiation 
had no appreciable effect on the number of unstained 
cells in the suspension of bone marrow. 


of unstained cells. It was evident that the 
greater the dose of radiation, the less was 
the number of unstained cells in the sus- 
pension. 

There was one important difference in 
the effect of x-rays on suspensions derived 
from the spleen and the thymus. It was 
seen in Figure 1 that irradiation of the 
thymic suspension with 1,000 r caused an 
almost complete disappearance of the un- 
stained cells in twenty-four hours (the 
count decreased from 103 to 0.4). In con- 
trast, treatment of the splenic suspension 
with 4,000 r caused only a moderate de- 
crease in the viable cells in twenty hours 
(from 67 to 13.5 cells). What is the cause 
of the difference ? In counting the number 
of unstained cells in the splerdc suspension 
irradiated with 4,000 r and incubated for 
twenty hours, it was observed that the un- 
stained cells were large (12-15 micra in 
diameter), with many conspicuous, refrac- 
tive granules. The persisting cells were 
.exddently not lymphocytes. It appeared 


AfrJlw 


that radiation had killed the lymphochts 
but not the cells with granules. 

To study in detail the radiosensitidtycl 
various types of cells, smears were made c! 
the suspensions. The stained smearsoi tie 
original splenic suspension had numerous 
small and large, well stained lyunphocrtE 
and a few polymorphonuclear leukocytes. 
Most of the cells in suspensions incu- 
bated for twenty-four hours -were, on fe 
smears, in various stages of degeneration. 
The persisting well stained cells were mod- 
erate in number, and most of them were 
small lymphocytes. After irradiation and 
incubation, nearly all the cells in the smears 
were degenerated. The few well present 
cells were found to be neutrophilic and 
eosinophilic polymorphonuclear leukocyta. 
These observations indicated that irra- 
diation and incubation caused degen- 
erative changes in the lymphocytes but not 
in the granulocytes. 


BONE MARROW 

Bone marrow was obtained asepticalh 

m the femurs of rabbits. The tissue ra> 

mped up slightly with scissors and, 
ans of a piston, was pushed throng 
■gauge Monel metal wire screen m t 
mel of a syringe. 

;n washed once with „ 5 (, 3 l 

ution and counts were 

y. Counting of the cel sm die hema 
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: necessity of 
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noglobin-containing erythro y 
moblasts on the other. 
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ter bath at 37 of «»• 
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ined cells in irracha e y, 

d suspensions cells in 

can be seen that the ^ce 
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ximately the same rate a 
i-irradiated ^ effect on tj- 

iation had no 
s of the bone marrow accoi 
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Fig. 9. Number of eosin-resistant cells in irradiated (1,000 r) and non-irradiated suspensions 
of normal human blood cells, incubated at 37° C. The irradiation caused a definite decrease in 
thenumber of unstained cells. In the non-irradiated suspension, many cells remained eosin-resist- 
ant even after seven days of incubation at 37° C. 


•1 Cytologic smears of the suspension of 
■lone marrow were studied. No definite 
•.lifferences in the types of cells or in their 
■ Morphologic appearance were observed in 
•:mears of the irradiated and control sus- 
'■'J^nsions, 


Table I; Effect of X-Rays and Incubation at 
37° C. ON Suspensions Derived from the Rabbit 
Testicle 


No. of Eosin-Resistant Cells per 
Hours of Millimicroliter 

Incubation Suspension Suspension 

at37°C. Irradiated with Not irradiated 
1,000 r 


• • TESTIS 

Suspensions prepared from the testes of 
■^immature or partly mature rabbits were 
.•-.iiTadiated and incubated as described pre- 
,''riously. The results obtained by the 
, itiemod of imstained cell counts are shown 
iv h Table I. It is seen that the testicular 
C uspension irradiated with 1,000 r had ap- 
• , the same unstained cell counts 

in ^ ^‘^^■[trradiated. The testicular cells 
suspension were evidently resistant to 
radiation. 

original testicular suspen- 
Dvith moderate sized and large cells 

p'am,, nuclei and a considerable 

cytoplasm. Only a small per- 
' were in mitotic division. 

Osmea'' sperms 'were observed in the 

honrr incubation for twenty-four 

tarlv ' ^ number of cells showed 

late signs of degeneration. The 


0 


136 

21.5 

102 

85 

28.5 

64 

76 

45.7 

30 

34 


well preserved cells were similar in appear- 
ance to those seen in the suspension before 
incubation, but a few cells were very large 
and had 2 to 5 moderate-sized nuclei. No 
differences were observed in the smears 
obtained from irradiated and non-irradi- 
ated suspensions. 

NORMAL HUMAN BLOOD 

Blood (40 c.c.) from normal adult men 
was obtained and mixed with sodium cit- 
rate. After centrifugation of the blood, 
the buffy coat was transferred to hemato- 
crit tubes and was again centrifuged at 
4,000 revolutions per minute for thirty 
minutes. The white cells were then re- 
moved, washed once with isotonic saline 
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Fig. 10. Smear of suspension of normal human blood cells before irradiation and incubation; stained rii 
hematoxylin and eosin; X375. The cells are neutrophilic and eosinophilic polymorphonuclear leufcocvts a:: 
lymphocytes. An occasional cell is poorly stained. _ 

Fig. 11. Smear of non-irradiated suspension of normal human blood cells incubated for three dap at 37 C. 
stained with hematoxylin and eosin; X375. More than half of the cells are well stained and aresecntobelyEj.s 
cytes and eosinophils. The rest of the cells are enlarged and poorly stained.^ The neutrophilic polpnori’.o 
nuclear leukocytes did not survive satisfactorily incubation for three days at 37° C. _ -l , 

Fig. 12. Smear of irradiated (1,000 r) suspension of normal human blood cells incubated for three darn 
37° C.; stained with hematoxylin and eosin; X375. Most of the cells are enlarged and stain PWm- 
well stained cells are lymphocytes and eosinophils. Irradiation increased the number of degenerated ceJs. 

solution and then with phosphate-Ringer’s suspension was found, on smear, to liau 
fluid. The washed cells were resuspended many well preser\’'ed cells. Of these, 
in phosphate-Ringer’s solution and were per cent were neutrophilic pol}™^) 
irradiated and incubated as in the pre- nuclear leukocytes, 11 per cent wr> 

viously described experiments. In count- lymphocytes and monoc}tes, and 7 per ccn 

ing the viable cells in a hemacytometer, it eosinophils (Fig. 10). A few cells s w 
was observed that some cells enlarged due degenerative changes ^ and were no i 
to flattening of the cells on the glass slide, eluded in the differential count. 
During this process, the cells became al- Smears of the non-irradiated 
most transparent and the cell outlines which had been incubated for ree^ 
could not be made out. Care had to be were foimd to have (Fig. 11) 
taken not to overlook these cells in the rm- stained, morphologically mtac } 
stained cell counts. cytes (65 per cent) and onl) a 

The decrease in the number of unstained nrunber of 
cells in the irradiated (1000 r) and in non- eosinophils (14 per cent). i gnieafi 
irradiated suspensions is shown in Figure 9. degenerated. It appears rom . 

It is seen from the graph that the number that most of the neutropni ic , 
of unstained cells decreased much more could not sundve three o 
rapidly in the irradiated than in the non- at 37° C., but the 
irradiated suspensions. After four days eosinophilic leukocytes di jjgjgj ati<i 
and twenty hours of incubation, the un- The suspension that was i 
stained cell count was 1.2 in the irradiated, incubated for three 
and 8.6 cells in the non-irradiated suspen- by smears (Fig. 12). A g 
sion. From this and other experiments, the cells in the smear “.gj wetc 

it appeared that irradiation definitely de- The cells that '^^.xgg (^gper 
creased the period of survival of the white predominantly'^ lymphocy t-- 

blood cells from normal persons. and a moderate number o 

Fimther data on the sinwival of irradi- per cent) and neuriop J 
ated and non-irradiated leukocytes were Smears of irradiate 
obtained by examination of smears. The for four to six days a 
original non-incubated and non-irradiated but many intact eosmop 
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Fig. 1.3. Number of eosiii-resistant cells in irradiated (1,000 r) and non-irradiated 
suspensions of the blood cells from five patients with lymphocytic leukemia; suspensions 
incubated at 37° C. In four of the five e.\;perimcnts, the irradiated suspensions had 
j definitely fewer eosin-rcsistant cells than the non-irradiated suspensions. 

.. It seemed from these studies that in fluid with the leukocytes was removed and 
ilro irradiation -with x-rays caused the de- centrifuged. The precipitated cells were 
; truction of the lymphocytes of human washed and resuspended as described for 
ilood after a latent period of forty-eight normal blood cells. The cellular suspen- 
.lours. In contrast, eosinophils seemed sions were irradiated (1,000 r), an equal 
'.'esistant to radiation under the same con- volume of human serum was added, and 
(iitions. The radiosensitivity of neutro- the irradiated and the control non-irradi- 
'^hilic polymorphonuclear leukocytes was ated suspensions were incubated in the 
■'»t determined, since relatively few of water bath. The suspension was exam- 
' diese cells survived incubation for three ined daily by counts and smears. To per- 
• lays at 37° C. mit representation of the five experiments 

on one graph, each unstained cell count 
lymphocytic leukemic blood expressed as a percentage of the num- 

The white blood cells from five patients ber of unstained cells in the original sus- 
’ifii lymphocytic leukemia were studied pension. The results are shown in Figure 
radiosensitivity by the method of un- 13. 
tamed cell counts. Four patients had The solid circles in the graph represent 
irradiated for five to eighteen days percentage of unstained cells in the non- 
360 to 2,800 r prior to bleeding for irradiated suspension during seven days 
^Ke tests. Three patients had been of incubation. It is seen that there was a 
‘Seated for lymphatic leukemia on pre- gradual decline in the number of unstained 
^dniissions, with remission of the cells. There was some variation in the re- 

suits obtained with the different cellular 
Approximately 20 c.c. of blood were suspensions. The variation was, however, 
and O.S c.c. of a 10 per cent solution not marked, especially when one considers 
CO citrate was added to prevent that the cells were derived from five differ- 

allowed to ent patients and that the experimental 
this sixty minutes. During error was fairly large. 

usually The survival curves of the cells in the 
pend the white cells remained sus- irradiated suspensions varied considerably, 
in the plasma. The supernatant In one case (WO) the x-rays had no ap- 
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preciable effect on the survival of -.the cells, 
but in. the four other cases irradiation de- 
creased markedly the number of viable 
cells. The number of patients studied was 
too small to determine the factors respon- 
sible for the variations in the radiosensi- 
tivity of the cells. 

It may be concluded from these findings 



ludcure and immature leukocries, andthi 
amount of radiation previously rereive 

by the patient. In spite of these differ, 
ences and in spite of a rather large expeh 
mental error, there was fairly good m 
sistency in the number of unstained cell; 



ttat the radiation fciUed the cells obtained 
font Ute blood of 4 out of 5 patients with 
lymphatic leukemia. 

mtclogenous leukemic blood 

The leukocytes of the blood from seven 
patients mth myelogenous leukemia were 
prepared m suspension as described pre- 
for cells of lymphocytic leuke^l 
Examination of the suspensions in a hema- 
cytometer mdieated that many of the cells 

Snst Se T"' themselves 

against the glass and to become almost 

transparent. These cells were probably 
polyunorphonuclear leukocytes ^ ^ 

Figure 14 shows the unstained cell 
counts of irradiated and non-irradiated 
suspensions during an incubation period of 
seven days. The suspensions differed in 
several respects, such as number of erythro- 
cytes (158 cells per millimicroliter in the 


in the non-irradiated suspension during 
seven days of incubation (Fig. 14)- 
A comparison of Figures 13 and 
shows that there is a definite difference w 
the survival of the cells in suspensions de- 
rived from patients with the two 
of leukemia, the cells of ^ 

leukemia surviving for a longer peno ! 
the cells of myelogenous leukemia. 

It is seen in Figure 14 that there 

little or no difference between‘the 

age of unstained cells in 
the non-irradiated suspensions o 
logenous leukemic cells. In 
cells were exposed to 5,000 r, bu ex 
dose of radiation had no apprecia . j. 
It seemed from these studies tha ^ 
had no direct effect on the ' 

logenous leukemic cells ,{, 3 tioa 

Smears of suspensions after m 
for three to six days shoxved is 
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irradiated and the non-irradiated suspen- 
sions had a small to moderate number of 
nyelocytes and myeloblasts. These cells 
stained satisfactorily \vith hematoxylin 
and eosin or with Wright’s stain, and had 
:oeen presumably viable in the suspension, 
in comparison to tlie cells in the original 
■suspension before incubation, the persisting 


made (1) to check the accuracy of the pre- 
vious conclusions which were obtained by 
inspection of graphs, (2) to derive a for- 
mula for the survival of cells, (3) to deter- 
mine quantitatively the effect of radiation 
on cells, and (4) to measure the capacity of 
different types of cells to survive in vitro. 

It was found that the data on the sur- 



Fig. IS. Data of Figure 14 plotted on logarithmic-probability 
graph paper. The straight lines in the figure have been fitted by 
the method of least squares. The use of logarithmic-probability 
paper is advantageous, since the data can be represented by a 
straight line. The constants, the 50 and the 10 per cent survival 
time, can be determined from the graph. 


' somewhat small; they had small 

/ nuclei and there was a relative increase 
‘ Th of cytoplasm to nucleus. 

•• th morphologic changes suggest that 

/ cvt myeloblasts and myelo- 

uiidergone an aging process 
'■ nh failed to mature to polymor- 

^ °*^uolear leukocytes. A similar process 
°oserved in suspensions of normal 
\ marrow of rabbits. Apparently, the 
lacked certain constituents 

'< m/'i necessary for the maturation of 
myelocytes and myeloblasts. 

-^THEMATICAL ANALYSIS OF THE SURVIVAL 
. OF CELLS 

mathematical analysis of the 
0 tained hi these experiments was 

1 / 


vival of cells in suspension could be sum- 
marized by three constants: (1) the 60 per 
cent and (2) the 10 per cent survival time, 
which represent the time when the num- 
bers of unstained cells are reduced to 50 
and 10 per cent of the original unstained 
ceU count, and (3) the coefficient of varia- 
bility, which is a measure of the varia- 
bility of the survival periods of the indi- 
vidual cells in the suspension. Any two 
of these constants suffice for a complete 
characterization of the survival of cells and 
for a quantitative determination of the 
effect of x-rays. Although the significance 
of these three constants is easily under- 
stood, their mathematical derivation and 
calculation are involved. 

The customary graphic method of repre- 
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senting the effect of x-rays on cells is the 
use of time as abscissa and percentage of 
sur\d\dng cells as ordinate. Another 
method was used in Figure 14, where the 
logarithm of the percentage of eosin-resist- 
ant cells was used as ordinate and time 
as abscissa. The former graphic method 
yields an S-shaped curve; the latter, a 
curve concave to the abscissa. Neither 
method is suitable for mathematical analy- 
sis. It would be preferable to use a 
graph which permits the representation of 
the survival of cells by a straight hne. 

In Figure 15, the data on the myelogen- 
ous leukemic cells are sho\ra on loga- 
rithmic-probabiUty paper (21) with the 
logarithm of time as abscissa and a func- 
tion of the percentage of unstained cell 
counts as ordinate. This function has 
been termed normal frequency deviation 
by Gaddum (22), probits by Bliss (23), 
and probability units by Schrek (21). In- 
spection of the scatter diagram in Figure 
15 indicates that there is a hnear correla- 
tion between the logarithm of time and the 
probability units of the percentage. It 
would seem then that the logarithmic- 
probability paper is the best graphic 
method for a mathematical anal)''sis of the 
survival of cells. 

The representation of the survival of 
cells by a straight line on logarithmic- 
probability paper indicates that the sur- 
^dval periods for the individual cells can be 
represented by a symmetrical logarithmic 
frequency distribution. The geometric 
mean of this distribution represents the 
time necessary to decrease the number of 
imstained cells to 50 per cent of the origi- 
nal number. This constant may there- 
fore be designated the 50 per cent survival 
period. 

The geometric standard deviation of the 
distribution is the antilogarithm of the slope 
of the line on the axis of ordinates in the 
graph (Fig. 15). The geometric standard 
deviation may also be called the coefficient 
of variability. A relative high constant of 
variability probably indicates (1) a hetero- 
geneous mi.xture of several types of cells in 
the suspension, (2) marked differences in 


■'pri!!?,': 

the physiologic condition of the cells, or 
(3) a high experimental error. 

Although the rectilinear curve in Figure ‘ 
15 can be characterized completely by tlie 1 
50 per cent sur\dval time and the coelii- 
dent of variability, it is useful to use a 
third constant, the 10 per cent sunival 
time. This may be defined as the time 
when 10 per cent of the original cells are 
still alive and 90 per cent of the cells have . 
been killed by the reagent or the incuba- - 
tion. The 10 per cent survival time is not ’ 
an independent constant but can be calcu- 
lated directly from the 50 per cent sunival : 
time and the coeffident of variability. 

To calculate the statistical constant, 
the regression equation, y = a + bx, wk 
determined for the scatter diagram in 
Figure 15. The statistical constants could 
then be obtained by the formulae: i 

50% survival time = antilog 


Geometric standard deviation 



10% survival time-- 


antilog 


a + 

' f^l 


The graphical derivation of ^ 

1 constants was more convenie 

e calculation and was \ tted 

ntly accurate. The data were p 


ntly accurate, ---- 5 

in Figure 15. A_ sta.shl 


in l-igure xo jntersec- 

Lwn through the , j a,id lO 

IS of the line with the 50 3 • , 
cent ordinates were ^ted (0 - 
oectively). The constants were 
mlated by the formulae: 

50% rumirf/ft'K = ”2' 

10% survival time 

metric standard deviation = _ f) 


antilogi^ 

1 -i’ll vitro 

conclusion, the surwva 
ted and non-irradiated ,i„e 

isented graphically b/ a s » 

logarithmic-probabih y P 


ogantnmic-piur.....-- . 

on the survival of cei 
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larized by the 50 per cent survival period 
Dr geometric mean), tlie 10 per cent sur- 
ival period, and by the constant of vari- 
bility (or geometric standard deviation). 
•^!y means of these three constants, the 
'Sect of various factors on the survival of 
'ells was measured quantitatively. 


^ COMPARISON OF THE SURVIVAL PERIODS 
OF DIFFERENT TYPES OF CELLS 
Krpg ^ survival of different 

graaVt’ ° ^'^^Pcnsions were analyzed by 

logaiithmic- 
calculation of the 
coeffip; 4 . survival periods and the 

variability. The results are 
ozed in Figure 16. The statistical 


constants for the leukemic cells were cal- 
culated arithmetically and for the other 
cells graphically. 

It is seen from the figure that the thymic 
and splenic cells had relatively short 50 per 
cent survival periods (0.90 and 0.87 days, 
respectively) and short 10 per cent survival 


periods (2.02 and 2.42 days). The cells 
of the bone marrow had slightly longer 
50 and 10 per cent survival times (1.48 and 
2.55 days). The leukocytes of normal, 
lymphocytic, and myelogenous leukemic 
blood had the longest 50 per cent (2.16, 
2.18, and 2.33 days, respectively) and 10 
per cent survival periods (5.52, 6.67, and 
5.08 days). Although the cells of lympho- 


o 


Non- radiated cells 
I 50 % survival time 

i 10% 

Radiated cells 
Q 50% survival time 
□ 10 % 


I 


1 - ^ 

oLIl, 



AU 01CL5QRLW0 
pts 


Myelo- 


Thymus Spleen Bone Normal 

marrow *- Patients-* ijenous 

* — T issues of — * '*-Lvmphoc7tic-* leukemia 

rabbit leukemia 

* — Human blood cells — * 

Fig. 16. The 50 and 10 per cent survival time of irradiated 
(1,000 r) and non-irradiated cells in suspensions derived from 
various organs. Irradiation decreased the survival period of cells 
in suspensions derived from the thymus and spleen of the rabbit 
and from normal and lymphocytic leukemic blood cells. Irradia- 
tion had no significant effect on cells from bone marrow and from 
myelogenous leukemic blood. 
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cytic leukemia kad approximately the 
same 50 per cent survival time as those of 
myelogenous leukemia (2.18 and 2.33 
days), the former had a considerably 
greater 10 per cent stir\dval time (6.67 and 
5. OS days). 

In previous experiments (18) a study was 
made of the survival of cells in suspensions 
maintained at 45'’ C. It was found that 
the 10 per cent survival periods were 3.4 
horns for thymic cells and 5.4 hours or 
more for normal and leukemic blood cells. 
It is seen that at both 37'’ and 45° C. the 
leukocytes of normal and leukemic blood 
surrdved a much longer period than th 3 miic 
cells. 

THE EFFECT OF RADIATION ON THE SURVIVAL 
OF CELLS 

The present method of mathematical 
analysis permits the quantitative deter- 
mination of the effect of radiation on cells. 
The 50 and 10 per cent survival time for 
the untreated thymic cells was 0.90 and 
2.02 days (Fig. 16). In contrast, irradi- 
ated cells had a 50 and 10 per cent survival 
period of only 0.26 and 0.43 day. Simi- 
larly, the cells in suspensions from spleen 
and from normal and lymphocytic leu- 
kemic blood had, after irradiation, a much 
shorter 10 per cent survival period (0.88, 
2.60, and 1.09 to 3.58 days) than the corre- 
sponding cells m’thout radiation (2.42, 
5.52, and 6.67 days). In contrast, the 
granulocj'tes from bone marrow and mye- 
logenous leukemic blood had approxi- 
mately the same 10 per cent survival pe- 
riods in irradiated (2.27 and 4.50 days) 
and in non-irradiated suspensions (2.55 
and 5.08 days). 

It has been seen that the logarithmic- 
probability paper is useful to represent the 
effect of time of incubation on the percent- 
age of unstained cell counts when the dos- 
age of radiation is kept constant. The 
logarithmic-probability paper is useful 
also to determine the effect of var)dng dos- 
age of radiation when time is kept con- 
stant. In fact. Bliss and Packard (24) 
used this graphic method to .tudy the ef- 
fect of radiation on the eggs of DrosopMla. 


AprJK-; 

Table II; Effect of X-Ravs o.v .Aerobic av. 
Anaerobic Suspensions of Lymphocytic LEcxtr"; 
Blood Cells Incubated at 37° C. ~ 


No. of Eosin-Resbtsnt 
Cells per Millimicroliter 
Suspension Suspcniioi 
Irradiated Xot Irreduitii 
with 1,000 r 


Before incubation 


15S 

20 hours incubation 

Anaerobic suspension 

112 

m 

Aerobic suspension 

41 

44 hours incubation 

Anaerobic suspension 

93 


Aerobic suspension 

2.4 

109 


In the present investigation, Figure 5 ivai 
reconstructed on logarithinic-probabilit} 
paper and the dosages of radiation corre- 
sponding to 50 and 10 per cent sunival wee 
found graphically. Thytnic cells incubat 
for twenty-four hours showed 50 and W 
per cent survival when irradiated with 
and 310 r, respectively. 


EFFECT OF ANAEROBIOSIS OX 
RADIOSBNSITIVITY 

Several factors have been studied mjje- 
minary experiments to detennme " ^ 
hey have any effect on the sus^« 
f lymphocytes to x-rays. The r i 
ained with the ceUs under anaerobic con 
itions were of Particular interest. 

Pieces of glass tubtag 14 

nd 4 mm. m external diaruet ;^^^. 
hort pieces of rubber tubing t 

ions of thymic cells of th 
miphatic leukemic cells. 
ubing was then kinked ^ ° ^ shod 

Baled by slipping «ver length)- 

trip of rubber tubmg irrad'- 

he anaerobic preparatio . giure. 

ted wdth 1,000 r at room W 
rere placed "ere rotated 

athat33°or37 ® . pgr 
he rate of 40 ^ ,ere non-hrad'’ 

'he control preparations wer 

ted anaerobic pspensious- 

nd non-irradiated aerobi P 
In a typical experimen _ 
ic leukemic blood, the eells Pf 

ontained 158 eo^jn-resistan 

nhimicroliter (Table iD- 
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onditions, the count decreased, after 
orty-four hours of incubation at 37° C., 
0 2.4 cells in the irradiated and to 109 
a the non-irradiated suspensions. Under 
naerobic conditions, the count decreased 
0 93 and 84 in the irradiated and non- 
rradiated suspensions, respectively. In 
his and other experiments, no appreciable 
lifferences were observed in tlie unstained 
ell counts in irradiated and non-irradiated 
uspensions under anaerobic conditions, 
t would appear that x-rays had no effect 
m lymphocytes under anaerobic condi- 
ions. 


DISCUSSION 


Following irradiation and incubation, 
ymphocytes obtained from the thymus, 
ipleen, and normal and leukemic blood lost 
their resistance to staining with eosin in 
suspension and acquired degenerative mor- 
phologic changes in stained smears. The 
ibserved changes in irradiated and incu- 
bated lymphocytes indicated strongly that 
these cells were dead. It would seem then 


that x-rays had a delayed cytocidal action 
on lymphocytes. 

Stenstrom, King, and Henschel (9) 
ound, by means of tissue culture, that a 
osage of 20 r caused a minimal decrease 
ni the outwandering of cells from cultures 
0 a lymph node. In the present investi- 
gation, it was observed that irradiation 
wim as little as 50 r caused a slight but 
etimte decrease in the unstained cell 
^^ll^lnr suspensions derived from 

0 thymus. Stenstrom’s investigations 
y means of tissue culture and the present 

01 by the method of unstained cell 

agreement that a small dose 
lymph^^^^ caused a physiologic change in 

sta’^ observed by the method of un- 
to counts that x-rays in doses up 

Kran 1 ^ apparent effect on the 

Qjj ^^'^kocytes of bone marrow and 
myelogenous leukemic blood. 
hrad° other hand, found that 

uiarr'^»^°'^ el cultures of human bone 
cells ^ decrease in the number of 

as compared to non-irradiated cul- 


tures. It should be noted that different 
methods were employed in the present and 
in Osgood’s experiments and that the bio- 
logic phenomena studied were different. 
In Osgood’s cultures of bone marrow, many 
cells were in mitotic division, and the ef- 
fect of radiation was attributed to an inter- 
ference or inhibition of mitosis. In the 
present suspensions of bone marrow, the 
survival of cells, and not their mitotic ac- 
tivity, was studied. It would seem then, 
from Osgood’s and from the present ex- 
periments, that irradiation decreased the 
mitotic activity of the cells of bone mar- 
row but did not have a direct cytocidal ac- 
tion on these cells. 

SUMMARY AND CONCLUSIONS 

TecJmical Methods: Cellular suspensions 
were prepared from the thymus, spleen, 
bone marrow, and testes of rabbits and 
from the leukocytes of normal and leuke- 
mic blood of men. The suspensions were ir- 
radiated with 20 to 5,000 r and incubated 
at 37° C. for one to seven days. The 
irradiated and control, non-irradiated 
suspensions were examined at periodic 
intervals by the method of unstained 
cell counts and by stained smears. 

Mathematical Methods: The survivals of 
irradiated and of non-irradiated cells in 
suspension were represented graphically 
by a straight line on logarithmic-proba- 
bility graph paper. The survival of cells 
was measured by two statistical constants ; 
(1) the 50 per cent smvival time and (2) 
either the 10 per cent survival time or the 
coefficient of variability. By means of 
these constants, it was possible to compare 
quantitatively the capacity of different 
types of cells to survive in vitro and to 
measure accurately the effect of irradiation 
on the survival of cells. 

Findings: Exposure of thymic and 
splenic suspensions to 1,000 r caused no 
perceptible change in the number of eosin- 
resistant, i.e., viable, cells in the first three 
hours of incubation but produced a rela- 
tively rapid decrease in the unstained cell 
counts after the short latent period. In 
smears of thymic suspensions subjected to 



410 


Robert Schrek 


Aisi;!! 


1,000 r and incubated aerobically for 
twenty-four hours, most of the cells were 
poorly stained and apparently degener- 
ated, but many of the cells in non-irradi- 
ated suspensions stained satisfactorily. 
Irradiated leukocytes from normal blood 
and from l}'mphocytic letikemic blood had 
a shorter survival period than non-irradi- 
ated cells. Irradiation and incubation of 
suspensions from bone marrow, from mye- 
logenous leukemic blood, and from the 
testicle had no effect on the number of 
eosin-resistant or viable cells when com- 
pared to non-irradiated suspensions. In 
contrast to the findings imder aerobic con- 
ditions, radiation produced no perceptible 
decrease in the number of eosin-resistant 
lymphocytes which were irradiated and in- 
cubated in the absence of air. 

Conclusions: Irradiation with x-rays 
had a delayed cytocidal action on lympho- 
cytes but no appreciable action on granulo- 
cytes and testicular cells in vitro. The cy- 
tocidal action of radiation on lymphocytes 
was observed under aerobic but not under 
anaerobic conditions. 

Veterans Administration 
Hines, III. 
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Acta Radiologica 


The return of Ada Radiologica to our 
lOok shelves is one of tire welcome results 
f the restoration of communications with 
iurope. Although the journal was pub- 
ished regularly during the war years, 
etaining its vigor, refreshing originality, 
nd scientific eminence, it was unavailable 
0 Americans until recently. Now that 
he issues of the past five years have ar- 
iyed, it is evident that they contain a 
tiine of information about developments 
n radiology during the war period; a 
borough perusal of these volumes is most 
ewarding. 


Acta Radiologica has a notable history, 
■t was founded in 1921 as the organ of the 
>candinavian Radiological Societies, but 
ipoii came to represent Holland and 
witzerland as well as Sweden, Norway, 

; enmark, and Finland. The editors 
‘opted the plan which is uniform in all 
: 0 A.ctas, that is, the publication of 
ir Kies in English, French, or German, 
summaries of each in all three lan- 
^ages. Thus it has been read with con- 
/acility throughout the world, 
full • standard of its contents has 
attention it has received, 
rriv^ • ^ b>een from the be- 

p hands of Professor Gdsta 
numerous friends of that 
reini'^T^ beloved radiologist will 

journal l^am that he is still editing the 
urae<;V character of the latest vol- 
birh testimony to the fact that his 
natp ^ leadership still domi- 

®snt\vV the best monu- 

’■“diolo most eminent of living 

be did leave is the journal which 




so much to found and so much t* 


It 


good to - note that the excellen 


typography and the superb illustrations 
which have characterized the journal are 
still intact. It is easy to imagine what 
sacrifices must have been entailed in 
keeping up such a high standard both of 
format and of content. The editors and 
publishers are to be congratulated on the 
achievement of such a task. 

The gracious custom of issuing birthday 
volumes, a characteristic Scandinavian 
tradition, is well illustrated in the issues 
for 1941 to 1945. Three such com- 
memorative numbers were published dur- 
ing that period. The first, appearing at 
the end of 1941, is in honor of the fiftieth 
birthday of Erik Lysholra, now Chief of 
the Radiology Department at the Sera- 
phimer Hospital and Associate Professor 
of Radiology at the Royal Caroline Insti- 
tute in Stockholm. While Doctor Lysholm 
is best known in this country for the in- 
vention of the stationary wafer grid, he is 
responsible for many other technical de- 
velopments and for one of the most com- 
prehensive studies of the roentgen anatomy 
and pathology of the skull and its contents. 
The issue honoring him is replete with 
papers whose quality is consistent with his 
original and inventive mind. 

The second birthday volume, which is 
even larger, was issued in November of 
1944 in honor of the sixtieth birthday of 
Hugo Laurell, Professor of Radiology at 
the University of Uppsala. Those who 
have known Laurell personally will appre- 
ciate fully the esteem in which he is held 
by his Scandinavian colleagues. From his 
fertile mind has issued much of our present 
knowledge concerning the value of roent- 
gen procedures in the acute abdominal 
conditions. He was the first to describe 
adequately the roentgenologic findings in 
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peritonitis and in certain types of intestinal 
obstruction. From his original work came 
the development of the double-contrast 
enema. He was one of the first to study 
the effects of the respiratory movements 
on the heart and large vessels and the 
changes which result from fluid in the 
pleural cavities and from various other 
abnormahties. A physiologist of dis- 
tinction, Laurell has devoted much thought 
to the demonstration of abnormalities in 
the physiology of the thorax by the roent- 
gen method. Unfortunately, because many 
of his original papers were published in the 
Uppsala Lakarejoreningen rather than in 
Acta Radiologica, his contributions have 
not been as familiar to Americans as they 
deser\’'ed. This volume pays fitting tribute 
to his numerous accompHshments. 

The final issue in this group of birthday 
volumes is dedicated to P. Flemming 
M0Uer’s sixtieth birthday. Doctor M0ller, 


Professor of Radiology at the Universtv 
of Copenhagen and one of the orifinj] 
editors of the Acta, has been responsTo!; 
for a great deal of the development ad 
teaching of radiolog}" in Denmark. TE 
issue contains nineteen articles, oi vriicl; 
all but three are in English. 

All of the volumes contain such a varietj 
of papers that it is impossible to recouit 
their contents or even comment brieiv 
upon their importance. Abstracts art 
appearing currently in Radiology and a 
number of the valuable Supplements ait 
reviewed in the present issue. 

The contributions of Acta Radiolopa 
have enriched medicine for many year: 
Radiology extends greetings to this sisic 
publication, with the earnest sdsh that i 
may be permitted to maintain its 
standards and to continue to be available l 
for the education of radiologists througnoei .. 
the world. Deo G. Rigler, I' • • 


Cystic Fibrosis 

With the increasing knowledge of certain 
disease processes and the accumulation of 
data by various investigators, many con- 
ditions that were previously discovered 
only at the postmortem table are now be- 
ing diagnosed in the living with relative 
frequency. Among these is cystic fibrosis 
of the pancreas, ydiile this has been ac- 
cepted as a clinical entity, actually it is in 
most instances a part of a generalized 
process consisting in fibrosis and insuffi- 
ciency of the pancreas, glandular involve- 
ment, and chronic lung changes. These 
last, demonstrable roentgenographically, 
may establish the diagnosis. 

The work of Andersen (1) and of Black- 
fan and May (3) in 1938 did much to 
familiarize the medical profession with 
cystic disease of the pancreas as a disease 
entity. Their reports were the forerunners 
of a fairly numerous series by other work- 
ers who have added fmther details to our 
knowledge of the condition and the wide- 
spread changes associated with it. 


of the Pancreas 

The etiology has not yet been , 
torily estabbfhed. Some 1“ ^ 
the pancreatic changes as o . ; 

origii, but this theory 
general acceptance. 
has, however, been recorded 
obserA-ers. The disease is 

of early infancy 

in one senes of 3o cases i ; 
months, with death at eigh 3 

patients survdve longer, _ m 
diagnosis of “celiac diseas 

made. , ofter bidb' 

men death ensues bv 

there is usually intestin . _so-c3ik^ 
thick mucilaginous meco 

If the ciuw, 


:k mucUaginoub xrr.--- 

:onium ileus. If the 
ond this penod, syunp 

condition 5 
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he same time tlie pulmonary changes per- 
'ist and may be tlie immediate cause of 
-'eath. 

■ Attwood and Sargent (2) have given an 
‘xcellent description of the associated 
mlmonary lesions in cystic fibrosis of the 
aticreas. These consist, essentially, in a 
'-urulent bronchitis with bronchiectatic 
bscess formation and surrounding pneu- 
honitis. The roentgen picture is one of 
^filtration throughout both lungs, de- 
ceasing toward the periphery, the greatest 
.'ensity occurring over the hilar areas. 
;'hese changes suggest a chronic or sub- 
rcute process rather than an acute one. 
deuhauser (4), in a paper published in this 
;:isue of Radiology, recognizes two stages 
:'f pulmonary involvement: a pre-infec- 
tion stage, which is characterized by 
:mphysema and atelectasis secondary to 
■bstructing phenomena, and a second stage 
f superimposed infection with the changes 
escribed above. Neuhauser gives, also, 
n excellent description of the roentgen 
matures of meconium ileus associated with 


pancreatic insufficiency. With their aid, 
he was able to diagnose correctly 4 out of 
10 cases coming to his attention. 

With the better understanding of the 
disease made possible by the studies cited 
above and with greater familiarity with 
the roentgen findings in the chest and 
abdomen, as set forth by Attwood and 
Sargent, Neuhauser, and others, the ante- 
mortem diagnosis of fibrocystic disease of 
the pancreas should be made with increas- 
ing frequency. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 

The Thirty-second Annual Meeting of the Ra- 
diological Society of North America will be held at 
the Palmer House, Chicago, 111., Dec. 1 to 6. The 
Refresher Courses will open on Dec. 1, and the Gen- 
eral Sessions on Dec. 2. 

AMERICAN BOARD OF RADIOLOGY 
EXAMINATIONS 

The American Board of Radiology will conduct 
examinations at the Palmer House, Chicago, Nov. 
27 to Dec. 1, 1946. This will be the only examina- 
tion held during 1946. All those wishing to appear 
before the Board at this time must have their ap- 
plications on file by Sept. 1, 1946. 

B. R. Kirklin, M.D. 

Mayo Clinic, Rochester, Minn. 

THE ORLEANS PARISH 
RADIOLOGICAL SOCIETY 

On Nov. S, 1945, at a Roentgen celebration din- 
ner, the radiologists of the New Orleans area formed 
a local radiological society to be known as the Or- 
leans Parish Radiological Society. Dr. Lucien A. 
Fortier was elected president and Dr. Joseph V. 
Schlosser (Charity Hospital of Louisiana at New 
Orleans, New Orleans 13), secretar)^ Meetings 
are to be held on the first Tuesday of each month 
throughout the year. 

PENNSYLVANIA RADIOLOGICAL 
SOCIETY 

The next Annual Meeting of the Pennsylvania 
Radiological Society will be held on May 17 and 18 
at the Berkshire Hotel, Reading, Penna. 

LIGUE NATIONALE BELGE 
CONTRE LE CANCER 

A request for radiological literature dealing with 
the cancer problem has been received from the 
National Belgian Cancer Society. “We beg to in- 
form you,” the letter reads, “that our association 
created, some years ago, a librarj’’ especially devoted 
to the problems of cancer, which is at the disposal 
of the four schools of medicine of Belgium. As we 
were much deprived of any American medical or 
radiological literature during the war, we should be 
veiy' glad if you would send to that librarj' all works 
dealing with the cancer question published either by 
your Society or its members.” 

Such literature, including reprints, should be 
addressed; Ligue Nationale Beige centre le Cancer, 
Secretariat-General, Rue des Deux-Eglises, 21, 
Bruxelles. 


In Memoriam 

LLOYD BRYAN, H.D. 

Radiology lost one of its pioneers and succtssM 
practitioners when Lloyd Biq’an died on Dec. 21. 
1945. The tumor which finally brought about h; 
end had caused a long, confining illness. Thron't- 
out the latter half of his life Dr. Bryan had suSeid 
several illnesses through which he had come ivitl 
fortitude to reoccupy his place as a leading roent- 
genologist in the San Francisco area. 

Lloyd Bryan was born in Fortuna, Calif., on .Ipril 
19, 1884. He had his academicand medical trainin: 
at the University of California, from which he ra; 
graduated in 1911. He married Alice Downes c, 
San Francisco in 1912 and spent the next four jean 
in Eureka, as a general practitioner. Returmng to 
San Francisco, he took a post-graduate course in 
Toentgenology’^ at Stanford Medical School in Jo 
and then became associated with the late Howa 
Ruggles in the practice of radiolog)', whic 
tion endured until 1936. During his pro 
career in San Francisco, Dr. Bryan ““f , 
with various hospitals at various hraes,as St.i l . 
Hospital, Children’s Hospital, and the h i - . 
of California Hospital. His most continuous .en , 
ice was to the Dante Hospital, the i • . ■ 

pi.,., .,d .h. 

Dr. Biymn wms a member of the lacuiq 

versity of California fpadio'iog)- at 

being Associate Clinical Professor 

the time of his death. con- 

Dr. Bryan was not a - “gisofthii 

tribute several articles to the me icaU^^^ 

country'. He was a member . , j-jej ^hen b 

reaching the peak of his pro Society 

was made President o^. 

North America in 1935. He j a fellow 

county and state ^ledical assoc.atiMS ^ 

of the American Medical Assoa a 

diplomate of the A^encan Boaru _ 
member of the Pacific ®^”nadiologio!>' 
can Roentgen Ray Society?, the 
of North America, and the A 

Radiology. , .,„„mhered not onl.V I*-' 

Dr. Bryan wfill long be remem 
his fellow radiologists but b)’ ^ ^ j,;; ,vidoW, 

he came in contact. He is s now Mj;; 

Mrs. Alice Dowmes Brymn, ) John ’ 

John Martin Hanlon; a son, 

Brymn; and five grandchildre 

LT. COAIDR. CECIL CHARLES M’ELCH.^ 

Announcement has jgatjf of D- 

of Naval Pfcsojinel of prison 
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Annottncements and Book Rewews 


AtSlK! 


Dec. 15, 1944. Lt. Comdr. Welch received his early 
education in South Dakota. He was transferred 
from the South Dakota l^Iedical School in 1925 to 
Northwestern Aledical School and received his de- 
gree in medicine from that institution in 192S. He 
served his internship in the Nary Hospital, Boston, 
Mass., and his medical career was spent in the Nary. 
The Radiological Society of North America, of which 
he was a member, recognizes with pride his serr'ice to 
his countrr'. 


Books Received 

Books received are acknorvledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Rerdews will be pub- 
h'shed in the interest of our readers and as space 
permits. 

Selected Papers from the Royal Cancer Hos- 
piT.\L (Free) .vkd the Chester Beatty Re- 
search Institute. Vol. Ill, 1941-1942, com- 
prising reprints of articles from v'arious journals. 
A volume of 321 pages. Price 16/-. 

StUDIEN tlBER EINIGE BIOLQGISCHE WlRKUNGEN 
DER Rontgen- UND t'-Strahxen, INSBESONDERE 
AM PHYCOJtYCES BLAKESLEEANHS. By AeNE G. 
Forssberg. Suppleraentum XLIX to Acta 
Radiologica. A volume of 143 pages, including 
6S figures and tables. Published bv P. A. Nors- 
tedt & Soner, Stockholm, 1943. 

Book Reviews 

It has been the practice of Acta RjdioJogica in 
years past to publish from time to time monographs 
dealing with various subjects of radiologic interest. 
A number of these appearing during the war years 
have only recently reached the editorial offices of 
Radiology. It is with pleasure that we devote the 
Book Reidew section in this issue to some of these 
publications. 

HySTERO-SALPINGO-PELnGRAPHIE. By SVEN Ro- 
L.LND Kjellberg. Supplementum XLIII to Acta 
Radiologica. .A volume of 179 pages, with 177 
illustrations. Published by P. A. Nordstedt & 
Soner, Stockholm, 1942. 


To the series of useful monographs published as 
S^upplements to Acta Radiologica, Dr. Sven Roland 
Rjellberg of the Department of Roentgenology of 
the Caroline Hospital, Stockholm, has added the 
present volume on Hysterosalpingographv. The 
text is in German but an adequate English summary 
is appended, and numerous illustrations tell their 
own storx’ even to those whose knowledge of the 
language is limited. 

The book opens with a historical review of con- 
trast studies of the uterus and tubes, including an 
interesting list of some of the materials which have 


been used for that purpose in the last thiny-bt 
years. The author’s own materia! consisted c! 51^ 
cases examined in the Caroline Hospitahrom 
20, 1940, to Feb. 2S, 1942, chiefly with the aid of cd 
per cent perabrodil. The exarrination, as he ii- 
scribes it, consists of two parts: first, a studyoffe 
uterine cavity and the tubal lumen; second, aslch 
of the external contours of the pelvic orgaos, & 
thickness of the uterine wall, and the appearsnsri , 
the minor pelvis. For the second part the conte • 
solution is diluted by an equal amount oi mttr, 
OnW 4 complications were seen in the entire series, j 
Following the discussion of anatomical considua- . 
tions and the technic, are descriptions of the roeri- ] 
gen pictures of the normal organs and tlie duKo ! 
incident to disease. A comprehensive bibliograyk, 
international in its scope, is appended. 


The hlnscuLAR Build and Movemexts of tk 
Stomach and DuoDENiu. Bulb, Especully ras , 
Regard to the Problem of the Segmext.l 

DmSIONS OF THE STOMACH IX THE LlGHI Of 
Comparative Anatomy .and Embryology. Bj j 
Johan Torgersen. Supplementum h ; 
Acta Radiologica, A volume of 191 pages, wi- : 
116 illustrations. Published by Pabiitius h ■ 
Sinners, Oslo, 1942. 


The first part of this monograph on the stnicto • 
ad movements of the stomach is de\ot ? ' 

ccellent historical review with spedal ; 

le roentgenologic studies of ^ . ,jJi ^ 

gations of Pernkopf, who approache ( 

om the point of view of develop ■ 

he author has used still another me >o ' 

le muscular structure of the stomac “J . j,,j 

itained from man and various amma s 

rrdened in formalin. He deals ^ 

gions separately, recording the s ™ . 

ce anatomy, external shape, an 

ent for each. Excellent . 

gments of the stomach are presen e , - - 

reality it is a complex organ. ’ 

e, explains the functional dianges, 

5 e are not easily understandable. 


tv: •- 

V.ALUE OF THE BARimU ‘ 

,srs AND Treataient of HD- ■ 

iiLDREN, Illustrated by j. yosrp- ; 

ED Danish Cases. By Jea ■ ‘ ' 

FT. Supplementum LI to rfate'. ^ ' 
volume of 94 pages of ’ 

bed by Einar Munksgaard, Copen . 

ds monograph, the 51st ^ 

Radiologica, is a study _ , by 

lent of intussusception 


barium enema. ^ m 

ions in 440 cases fm 
, the author's ot soffit 

- -hP is able to claim knonicu,- 
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cases. Since the paper was suniinarizcd in a regular 
issue of Ada Badiologica and has been abstracted in 
R.\fflOLOGy (4S: G33, 1945), its contents need not be 
•further reviewed here. 

A series of 35 plates, including 1 IS figures showing 
:cases of all t)'pes, is appended to the text and there is 
•a full bibliography. 


•Reval Tuberculosis and Roentgenologic Exam- 
mtioN. A Survey and a Comparison Be- 
. WEEN THE Efficiency of the Different Di- 
. AGNOSTIC Methods in Sixty Cases of Surgical 
. Renal Tuberculosis, with a Special View to 
the Roentgenologic Diagnostic. By Ragnar 
Steinert. Supplementum LIU to Acta Radio- 
, logica. A volume of 1G2 pages, with reproductions 
of 35 roentgenograms, 3 graphs, and S tables. 
Published by Grondahl & Sffns, Oslo, 1943, 


The subtitle of this monograph on the roentgen 
-diagnosis of renal tuberculosis as carried out in the 
UllevM Municipal Hospital, Oslo, indicates ade- 
quately its scope. In the first part the historical 
'aspects of the subject are considered, together with 
the various types of examination and their atten- 
dant problems. In the second part the author pre- 
sents his results with intravenous and retrograde 
pyelography. He concludes that intravenous urog- 
raphy cannot replace the retrograde method uncon- 
ditionally but that both may be necessary, together 
■ mth inoculation and culture, to obtain an early 
lagnosis of tuberculosis. A detailed summary of 
0 cases is included. A voluminous bibliography is 
'.appended. 


erebral Angiography with Perabrodil (Caro- 
Tis Angiographa'), By Arne Engeset. Sup- 
p ementum LVI to Acta Radiologica. A volume 
r “^7 Pases, with 68 illustrations. Published by 
t'abntius & Spnners, Oslo, 1942. 

™aograph from the Roentgenologic and 
of dT Departments of the University Clinic 
ccrel^ based on a study of 100 patients on whom 
cent'*^^ ^S''^_Sraphy was performed, with 35 per 
intra-arterially, as the 
fiauQ^^ Medium. In the series were 56 cerebral 
In 14 ^' ° '™Mh 47 were localized by angiography. 
'■asculT^^^^^ there were pathologic changes in the 
■"as va the tumor and in 33 cases there 

also T '^'^P^^'^ement. There were discovered, 
®'^^'^D'sms and 3 of the arteriovenous 
''aniatnm ^°Mbosis of the carotid and subdural 
^ase hist ^ demonstrated. Sixty-eight 

ones are included, with numerous illustra- 


tions. Those interested in cerebral angiography 
will find this a valuable study. 

Urethrocystography in the Male with Special 
Regard to Micturition. By Nils P. G. Ed- 
LiNG. Supplementum LVIII to Acta Radiologica. 
A volume of 144 pages, with 66 illustrations. Pub- 
lished by P. A. Norstedt & Soner, Stockholm, 
1945. 

At the Roentgen Diagnostic Clinic of the Karol- 
inska Sujkset, from which this monograph comes, 
examination of the lower urinary tract has taken the 
form of urethrocystography, based on concurrent 
filling of the urethra and bladder with contrast 
material. The earlier practice was to make retro- 
grade studies only, but since 1940 these have been 
supplemented by e.xamination during micturition. 
The author has made a critical analysis of the rela- 
tive value of these two methods in the study of 
normal and pathologic conditions of the bladder 
and urethra, concluding that micturition studies 
form an important complement to the retrograde 
method and that if the greatest amount of informa- 
tion is to be gained both should be employed. 

On Cancer of the Breast, with Special Ref- 
erence TO THE Results of Different 
Methods of Treatment. By Stuke RSd^n. 
Supplementum LVII to Acta Radiologica. A 
volume of 50 pages, with 42 tables. Published 
by P. A. Norstedt & Soner, Stockholm, 1945. 

This small but useful monograph comes from the 
First Surgical Clinic of the Caroline Institute, 
Stockholm. The author smveys the results of 
treatment of carcinoma of the breast by (1) surgery 
alone, (2) surgery and postoperative irradiation, 
and (3) preoperative irradiation, surgery, and post- 
operative irradiation combined. He cites the re- 
sults of surgeons and radiologists, both American 
and European, and presents his own material. The 
difficulty of making comparisons is mentioned and 
it is rightly stated that indisputable conclusions 
cannot be drawn from comparisons of this sort. 

The author’s series consists of 343 cases. These 
patients were uniformly operated upon; the follow- 
up reached 99 per cent, and histologic diagnosis was 
obtained in more than 97 per cent of the number. 
The five-year sundval rate for the entire series was 
46.9 per cent. The author concludes that the best 
results are obtained b}’^ use of surgerj- with pre- 
operative and postoperative irradiation. The statis- 
tical analysis is detailed, and much other interesting 
and related information is contained in the mono- 
graph. 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D., 607 Medical Arts Bldg., Syracuse2,N. Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6. 111. 

Section on Radiology, American Medical Association .- — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children’s Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco 8. Meets 
annually with California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., U. S. Naval Hospital, San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Joseph 
Levitin, M.D., 516 Sutter St., San Francisco 2. 
Meets monthly on the third Thursday at 7:45 p.m., 
first six months of the year in Lane HaU, Stanford 
University Hospital, and second six months in Toland 
Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, J. F. 
Pitman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meets in November and at the annual 
meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society.— Secretary-Tmsmcr, Ti!- 
liam DeHollander, M.D., St. Johns’ Hospital, Spraj 
field. Meetings quarterly by announcement, 
Illinois Slate Medical Society, Section on Radiolo’y.- 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 


The Indiana Roentgen Society.— Secrelary-Tmmn, 
Harold C. Ochsner, M.D., Methodist Hospital, Indias- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club.— Secretary, Arthur W. Ereli-ie, 
M.D., Suite 326 Higley Building, Cedar Rapids. Holds 
luncheon and business meeting during annual sesso: 
of Iowa State Medical Society. 


KENTUCKY 

Kentucky Radiological 

Sydney E. Johnson, M.D., 101 W. Chestnut St.. Lms- 


LOUISIANA 

Louisiana Radiological Society.-Sccrela^^num 

Johnson R. Anderson, M.D., Nor 

tarium, Shreveport. Meets annually at same tunes. 

State Medical Society. 

Shreveport Radiological jigets^^ntHr 

Jones, M.D., 2622 Greenwood Road MeeU m 
September to May, third Wednesday, 7.30 p.m- 

MARYLAND 

Baltimore m W«t Red 

Secretary, Charles N. Davidson, M.B., 

St., Baltimore 1. 

Detroit X-ray and Radnim 

E. R. Witwer. M-D., Harp^Hosintal 


mihhesota 



Meetings quarterly. 

MISSOUHI 

logical 

W. Walker, M^;, 300 li. 

Meetings last Friday of ea ^^,011 L 

Society of BWg-, 

. M.D., 100 Bef niOTt Meum jmy. 

, Wednesday of each montn 
5t, and September. 

NEBRASKA 

ska Radiologcd 

[d H. Brett, M.D-. ^ ^ esday 

new ENGLAND , 

'„nin„A Rnettleen Ray Society 
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pitals, Boston, Mass. Meets monthly on third Friday 
at Boston Medical Library. 

NEW HAMPSHIRE 

New Hampshire Rocitlgcn Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 


HEW JERSEY 

Radiological Society of Neiu Jersey. — Secretary, H. R, 
Brindle, M.D., 501 Grand Avc., Asbury Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 

NEW YORK 

Associated Radiologists of New York, Inc.~Secretary, 
William J. Francis, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday evening each month, October 
to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treasurer, 
Carlton F._ Potter, M.D., 425 Waverly Ave., Syracuse 
10. Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
tourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D,, 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina.— Secretary- 
reajKrer, Major I. Fleming, M.D., 404 Falls Road, 
«ocky Mount. Meets in May and October. 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, 'M.D. , 4800 Friendship Ave., 
Pittsburgh 24. Meets second 'Wednesday of each 
month at 6:30 P.M., October to May, inclusive, at 
The Ruskin, 120 Ruskin Ave. 

' ROCKY MOUNTAIN STATES 
Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyomin'g, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St.. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B . Taft, M.D ., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club . — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Fr5re, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, 
X.R. Hyde, M.D., Medical Arts Building, Fort Worth 2 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, R. 
P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth 4. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latand 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washhtgton Slate Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 'Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 


NORTH DAKOTA 

WoN/i Dakota Radiological Society. — Secretary, Charles 
' M.D., 1338 Second St., N., Fargo. 

OHIO 

M n Society. — Secretary, Henry Snow, 

antmoi Reibold Bldg., Dayton 2. Next meeting at 
meeting of the Ohio State Medical Association. 

C^nu'n ^^^^fRogical Society. — Secretary-Treasurer, 
K C^Pundon, M.D., 11311 Shaker Blvd., Cleve- 
each on fourth Monday of 

October to April, inclusive. 

-Sorie/y of the Academy of Medicine (Cin- 
uel — Secretary-Treasurer, Sam- 

ings heW St., Cincinnati 2. Meet- 

^ third Tuesday of each month. 

^ PENNSYLVANIA 

— Secretary-Treasurer, 
416 Pine St., Williamsport 8. 
Rhiladn^ "'eets annually. 

•^“1’ Society. — Secretary, Calvin 
fleets R^^rson Hospital, Philadelphia 7. 

October tn ®®oh month at 8 : 00 P.si., from 

rians, 21 s 2^’^ Thomson Hall, College of Physi- 


Mihoaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wiscoyisin State Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Meets first and third Thursdays, 4 to 5 p.m., September 
to May, inclusive. Room 301, Service Memorial Insti- 
tute, 426 N. Charter St., Madison 6. 

CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

La Sociele Canadienne-Frangaise d’Eleclrologie el de 
Radiologic Medicales. — General Secretary, Origene Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 


CUBA 

Sociedad de Radiologic y Fisioterapia de Cuba . — Offices 
in Hospital Mercedes, Havana. Meets monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Aerosinusitis; A Clinico-Roentgenological Study. 
Martin Schneider. Am. J. Roentgenol. S3: 563-572, 
June 1945. 

Aerosinusitis is a distinct clinical entity closely allied 
to aero-otitis media. It occurs during descent from al- 
titude in an aircraft or altitude chamber. It is char- 
acterized clinically by a sudden, severe, unremitting 
pain localized over the region of the afiected sinus. It is 
thought that the pain is due to sudden stretching and 
separation of the mucoperiosteum foUoiving the devel- 
oping of high negative pressure' as a result of plugging 
of the ostium by a mucous plug or other cause. Roent- 
genograms demonstrate the mucoperiosteal swelling 
and may show the presence of fluid, which can be either 
a simple transudate or a hematoma. Without an ade- 
quate history, the roentgen appearance is hardly dis- 
tinguishable from the changes seen in acute allergic or 
infective sinusitis. L. W. Paul, M.D. 

Roentgen Diagnosis of Malignant Tumors 'Within 
the Boundary^^ Region Between the Pharynx and Esoph- 
agus. Ake Akerlund and Solve Welin. Acta radiol. 
25 : 883-911, Nov. 21, 1944. (In English.) 

Roentgen demonstration of malignant tumors wdthin 
or adjacent to the entrance of the esophagus is possible 
at a stage when laryngoscopic findings are still negative. 
Any patient, therefore, in whom such a tumor is even 
slightly suspected should have the advantage of roent- 
gen studies. This method of examination is simple 
and harmless, without inconvenience to the patient. 
It permits an evaluation of the depth of the lesion 
in the pharyngo-esophageal wall and thus furnishes 
valuable information for the planning and application of 
radiotherapy. It also assists in the early diagnosis of 
possible regional recurrences. 

From Feb. 1, 1940, to May 1, 1944, 48 patients with 
cancer in the region between the pharynx and esoph- 
agus were examined in the Department of Diagnostic 
Roentgenology at the Caroline Hospital, Stockholm. 
In 29 of these cases, the laryngoscopic findings were 
either completely normal or at least not sufficiently 
characteristic to warrant a clinical diagnosis of tumor. 
In 28 of these cases, roentgenography furnished conclu- 
sive evidence of a neoplastic growth even on the first 
examination. The roentgenologic appearance, technic, 
symptomatology, and differential diagnosis are de- 
scribed in detail. 

Arthrography of the Mandibular Joint. Flemming 
Nprgaard. Acta radiol. 25: 679-685, Nov, 21, 1944. 
(In English.) 

The author describes the technic employed in 34 in- 
stances of mandibular arthrography (in 28 patients) 
with the aid of an aqueous iodine solution as a contrast 
medium. 

Solitary Myeloma of the Frontal Bone. Charles W. 
Schwartz. Am. J. Roentgenol. 53: 573-574, June 1945. 

A case is reported of solitary myeloma of the skull 
occurring in association with Paget’s disease. This is 
the seventh case recorded in the literature of skull in- 
volvement by this tumor. The patient, a 42-year-old 


female, complained of indefinite headache for foai 
years. Roentgen examination showed the characteris- 
tic changes of Paget’s disease. There also was a sharply 
circumscribed area of rarefaction in the kit posterior 
frontal bone. The biopsy diagnosis of this lesion was a 
giant-cell myeloma. Roentgen therapy was given, a 
total of 1,274 r in eight days. The mass gradually re- 
gressed and the defect filled in with bone. 

L. W. Path., M.D. 

Fracture of the Atlas: Review and Presenfatios of 
Data on Eight Cases. John J. Hinchey and William 

H. Bickel. Ann. Surg. 121: 826-832, June 1915. 

The authors cite 112 cases of fracture of the ate, 
including 8 of their own. In 60, the lesion wm m 
isolated one, involving the atlas alone, while mC-n 
was complicated by other injuries, such as fracturu 
the vertebrae or skull. The mortality rate was 10,. 

^rlTtnres of the atlas are almost always due to 
tra^i^a to the top of the h^d when the spine >s la 
neutral position. The site of pred.lecUon u 
terior arch, since this is weakened ^ ^ 

the vertebral arteries while the to 

posterolaterally. tend to splay o 

directions. The an^ropostenor , a* 

in the anterior areh,'"as well as f 
of the lateral masses, while the g . cl 

onstrates fractures of the may ni^» 

or dislocation. Wlmved by 

Treatment consists of . 5 ,° collar. In die® 

tion of a plaster encasement or arch alone 

cases reported by the authors, ^ .j. anwnof 

was fractured in 5 cases, ^ articular facet 

arches were fractured in 2 , and com- 

fractured in the “ ^^al bones. There.ml(; 

plicated by fractures of addition . j„ 2 ,fairin- 
were classed as excellent in ^ jhisgfo«k 

and poor in one. w. GooVREV, M-D' 

the CHEST , 

the Normal and Pathological j, 

klsWe.<»n,.rk 

1944. (In English.) _ roentgenograms tai-® 

On comparing P“^^°"Sse obtained at loiv P^„^ 
der normal pressure w th th ' .‘th 

it is found that the of the 

onstrate a considerably m and a 

in the lungs, an taken ’^,1 film' 

diac volume. compared a- 
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“S.'! 


1 the otner . a consiu'-- j,, 

-nder normal and a 

in the filling °f volume Tdn 

ucture and in the diffecea'^^ ‘"Jeu- 

igh pressure reveal acut P 

stasis, pulmona^ c taking chest film? 

By routmcly taking 


422 


Vol. « 


Abstracts of Current Literature 


423 


safer diagnosis can be made in such conditions. In 
chronic inflammatory conditions and tuberculosis there 
are no changes, or at least none so striking as in acute 
conditions. 

At the St. Goran Hospital, where 1,500 persons with 
pulmonary changes have now been examined by this 
method, a water manometer is used, employing a nor- 
mal pressure of —5 to —10 cm. water. Immediately 
before the film is taken, the patient is told to make a 
light inspiration and then to suck through the mouth- 
piece until the level of the liquid falls so that there re- 
sults a pressure of —5 to —10 cm. water. To obtain 
films exposed at a low pressure, inspiration is augmented 
until a low pressure of —40 cm. water is reached. To 
obtain pictures with high pressure, the patient must 
press the water level of the manometer up to 40 cm. 
These are the pressures employed in routitie e.xamina- 
tions. If on any occasion another pressure is used, this 
is indicated separately. 


Radiology of War Injuries. Part III. War Wounds 
of the Chest. D. B. McGrigor and Eric Samuel. Brit. 
J. Radiol. 18: 133-145, May 1945. 

In modern warfare the radiological investigation of 
chest wounds falls into two main classes. In the for- 
ward areas the examination is usually confined to scout 
films to give a general estimation of the intrathoracic 
damage. More complete studies, including fluoros- 
copy, are done at base hospUals. Periodic examinations 
during convalescence arc most important, especially 
where re-expansion of the lung is being followed. A 
suggested radiological classification of chest injuries in- 
cludes four main headings; non-penetrating injuries, 
penetrating injuries, empyema, heart injuries. 

i^on-Penelrating Injuries; Fractures of the ribs usu- 
ally occur as the result of anteroposterior compres- 
sion, though below the seventh they may be due to 
muscular exertion. The fragments rarely penetrate 
the lungs. Rib fractures may be overlooked at the 
primary examination, and re-examination should be 
made in about ten days. Fractures of the spine, ster- 
num, shoulder girdle,- and scapula should always be 
looked for in chest injuries. 

Extrapleural hematoma and edema of the chest wall 
may give rise to confusing shadows. They may follow 
miy type of chest injury. They usually can be dif- 
orentiated by the fact that the bronchovascular mark- 
ings and the hilar shadow are undisturbed, 
tu^ fire chest wall, by reason of double frac- 

re of the ribs, may become functionally detached from 
e rest of the wall, resulting in a "stove-in” chest, 
jjj produces symptoms similar to an open pneu- 
0 orax. Roentgenograms usually reveal a hemo- 
eumothorax or a large hematoma of the chest wall. 

emphysema may occur. Massive col- 
'=*Psc IS sometimes observed. 

most frequently follows bronchial ob- 
Wm 'r** mucus or blood. It may be seg- 

a or total, depending upon the size of the bron- 


chus 

follow, 


occluded. Since stricture of the bronchus may 


jjj ' examinations are important. 
lowcH produce mottling in the periphery and 

fie Pres^"^ fields. Lobular and lobar collapse may also 
- There may be localized emphysema of the 


In simple cases clearing is observed in 


“PPW lobes. 

ien. the chest will appear normal in about 

ether in the lung may follow blast or 

on-penetrating injuries. These, are identified 


as central opacities with ill-defined borders. Res- 
olution takes place in six to eight weeks. 

Mediastinal emphysema is serious when it is caused 
by rupture of a bronchus, but when secondary to spon- 
taneous pneumothorax it is not significant. Engorge- 
ment of the vessels of the head and neck and of the 
pulmonary circulation is common, due to pressure on 
the veins. A lateral film reveals the air in the medias- 
tinum, while a postero-anterior view shows a clear 
linear area along the lateral borders of the heart. 

Traumatic asphyxia is seen after sudden compression 
of the chest. The clinical picture is characteristic. 
Radiographically lobular collapse of the lung may be 
observed. The condition usually follows a benign 
course. Retinal hemorrhages may be a serious com- 
plication. 

Fat emboli following fracture of the larger bones may 
produce a bizarre appearance, multiple areas of den- 
sity resembling bronchopneumonia, which disappear 
in a few days. 

Penetrating Injuries: In the presence of foreign 
bodies radiology is used for their anatomical localiza- 
tion, for investigation of the pathological state with ref- 
erence to surgical approach, and for the estimation of 
the damage along the track of the missile. Localiza- 
tion of a foreign body demands careful fluoroscopy. 
Tangential views are often useful. Foreign bodies in 
the heart may not be visible because of the motion. 
Foreign bodies more than 1 cm. in diameter should be 
removed because they are likely to carry with them 
infected material, such as parts of clothing. 

Seventy-five per cent of the penetrating w'ounds of 
the chest are associated with hemothorax, and some 80 
per cent of these cases become infected. The radio- 
logical signs are those of pleural effusion. The blood 
should not be left in the thorax for an undue length of 
time. Clotting or organization of a hemothorax is 
suggested by mottling, multiple fluid levels, thickening 
of the visceral pleura (if an associated pneumothorax is 
present), and mediastinal displacement toward the af- 
fected side. 

Tension pneumothorax is readily diagnosed, though 
it may be confused with traumatic diaphragmatic 
hernia, large emphysematous bullae, and giant cysts 
of the lungs. 

In abdomino-thoracic wounds rupture of the dia- 
phragm is indicated by the invisibility of the dome 
either because of retraction of the sides of the tear or 
the presence of hemorrhage. At the screen intermit- 
tent twitching movements may be seen. There may 
be atelectasis with little blood in the pleural cavity. 
It is important in these wounds to know the point of 
entrance and exit of the missile. There are three 
main types of missile track demonstrable radiologically: 
a hollow track, a solid track, and a track marked by 
traces of metal. 

Empyema: Empyema occurs in about 20 per cent of 
serious wounds of the thorax. In chronic cases over- 
penetrated and grid films are useful. Iodized oil may 
frequently aid in determining the size of the cavity. 
Tomography is useful for the same purpose. 

Heart Injuries: Careful fluoroscopy is essential in 
localizing foreign bodies in the heart. The relation of 
the foreign body to the various motions of parts of the 
heart is important. 

Death following chest injury may be due to "car- 
diac tamponade.” In the acute type there is rapidly 
developing intrapericardial tension. An insidious 
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type may develop where there is a foreign body near 
the heart. The diagnosis can best be made fluoro- 
scopically by the restriction or complete absence of 
pulsation. This should be looked for in all patients 
where the distress is out of proportion to the evidence 
of injury. Sydney J. Hawley, M.D. 

Pathological Manifestations and Anatomical Varia- 
tions in Pre-Enlistment Chest Roentgenograms. F. G. 
Stuart. Canad. M. A. J. 52: 477-481, May 1945. 

The author reports observations on 19,000 chest 
roentgenograms made during a forty-eight week period 
in 1943 on Canadian Army recruits (males) between 
eighteen and thirty-eight. Of this group, 6 per cent 
showed the calcified nodules of Ghon. These were 
found fairly equally distributed throughout both lung 
fields in contrast to the re-infection type of tuberculosis, 
which predominates in the upper thirds of the lung 
fields. By actual count, there was a larger number 
of these calcified nodules in the hilar areas than in the 
peripheral zones, indicating that some of the peripheral 
lesions had completely disappeared. 

Re-infection type of tuberculosis was found in 237 
or 1.3 per cent of the series and varied from minimal 
to far advanced lesions. 

Obliteration of the costophrenic sinus was observed 
in 648 or 3.4 per cent. In the majority of these pa- 
tients, no history of significant respiratory disease 
could be elicited. It was found, however, that oblitera- 
tion of the costophrenic sinus occurred three and one- 
half times more frequently in those showing the cal- 
cified primary complex than in those that did not. 

In 42 of the series, non-tuberculous atypical pneu- 
monia was found, but none of this group had any clini- 
cal evidence of the disease. The infiltration in these 
cases was almost invariably in the lower half of the 
lung fields. 

Studies of the cardio-thoracic ratio were also made. 
It was found that if the cardiac diameter did not ex- 
ceed 60 per cent of that of the chest, the chances for 
cardiac disease are only one in seventy, but in those 
cases where the cardiac diameter exceeds 50 per cent, 
the chances for cardiac disability are one in two. No- 
tation was also made of various congenital anomalies, 
and the ratios of these are given. Dextrocardia was 
noted in 4 cases, or one in 4,762. Other anomalies are 
listed, but are too numerous to mention here. 

Finally, the author discusses technical positioning for 
chest radiography to study completely the upper part 
of each lung field. If questionable lesions are seen in 
routine projections, two additional exposures are 
made: one anteroposterior with the patient in the lor- 
dotic position, the primary beam being projected 
parallel to the plane of the first rib; the other postero- 
anterior with the beam angulated downward and the 
central ray projection through the apical area. By 
using a film blocker, both of these projections can be 
made on one 14 X 17-in. film, since the whole of such a 
film is not needed for either view. 

Bernard S. Kalayjian, M.D. 


Tuberculosis in "World War 11 (Symposium). Coun- 
cil on Military Affairs and Public Health, American 
College of Chest Physicians. Dis. of Chest II: 266- 
281, May-June 1945. 

This symposium, presented before the American 
College of Chest Physicians, consists of reports from 


the medical government agencies on the problem 
tuberculosis control. 

Maj. Gen. Shelley U. Marietta, representing fe 
Army, stated its problem as the elimination of those 
with tuberculosis and those with inactive lesions which 
might be re-activated under stress, and prevention cl 
rejection of those with minimal lesions not considered 
hazardous. It was agreed that the most rapid and 
accurate method of deciding these factors was by means 
of properly taken and properly interpreted .\-ray Sms 
of the chest.. Arbitrary standards, based on x-ray 
findings, were set up for guidance for various boards oi 
examiners. This resulted in a general rejection rated 
1 to 1.5 per cent of all men examined. Despite pre- 
cautions, a considerable number of tuberculous indi- 
viduals .were inducted because of improper interpreta- 
tions by inexperienced roentgenologists or other causes. 
The record, however, is not too bad, for the average 
admission rate for tuberculosis is 1 per 1 , 000 ; during 
World War I it was 11.8 per 1,000. This difference is 
attributable to the better methods now in use to dis- 
cover cases. 

Capt. Robert E. Duncan stressed the decreasing 
incidence of tuberculosis in the Navy and the extensive 
use of photofluorographic studies as a case-finding pro- 
cedure in its tuberculosis control program. 

Col. J. D. Adamson stated that over one and a half 
million prospective members of the Canadian forces 
have been x-rayed and examined for tuberculosis, a 
figure which represents 26 per cent of the male popula- 
tion and 63 per cent of males of array age. In I per 
cent significant disease was found. 

Col. Roy A. Wolford, Assistant Medical Dweetor o 
the Veterans’ Administration, presented a statistic^ 
study of tuberculosis cases among "World War II vet- 
erans. In all hospitals, through March 1944, admb- 
sions of tuberculous veterans having service after dm/, 
1941, approximated 7,200, of which some 4 , 2 (W bad 
been discharged, leaving almost 42 p» 

World War II tuberculous veterans m the hospita 

March 31, 1944. „;„tnFview 

Dr. Joseph W. Post, speaking from the point of 

of the radiologist, expressed his in 

perience with examination of army 

a tuberculosis clinic in Philadelphia. 

astically in favor of mass survey , 

films, with conventional films for and 

The photofluorographic 

early and minimal lesions are detect --diologists- 

are viewed and interpreted by competen ^ 

Dr. Post objected to the evaluation of 

lesion on a mathematical basis, -^ 5 ^ ana- 

nodes or the number of calcified ^ . process is 

The importance and value of the s ^ cause 
attested to by the fact that tuberculo s, ^ I, 


tLUWUA-M. . 

)f disabilities leading to discharge 


aisamiities leauius rr 

hopped to tenth place in World War U. 

Dr. Herman E. Hilleboe and ® j tuberculosa 
he U. S. Public Health Service disclose ^ 

lontrol in industry. 

The Chest X-Ray Examination: 


Service aiseu^^— -- . ^ 

Henry K. Taylo’'' 

The Chest X-Ray Examination: 
lualifying Conditions Found ^^^502, Jun= E, 

Hchard E. Kinzer. J.A.M.A.i^°- 

^"wiien the results of found (but.'* 
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service because of abnonnal chest findings. Rejections 
because of some form of tuberculosis as discovered by 
the x-ray survey represented 0.95 per cent of the total 
group examined. Among the tuberculosis cases, those 
with signs of minimal re-infections predominated, 626 of 
the 999 selectees who were rejected. 

These figures once again illustrate the practical value 
of the x-ray screening process without presuming that 
any single method of examination will be found to be in- 
fallible. Unfortunately the notoriously poor quality of 
x-ray reproductions provided by the J. A. M. A. forced,-, 
the autlior to use as illustrations only the more obvious 
examples of pulmonary disease. 

The discussion of Major Kinzer’s paper by Dr. Robert 
Bloch contains interesting arguments for the employ- 
ment of fluoroscopy as a case-finding method. Not all 
radiologists vrill agree entirely with Dr. Bloch's views. 

Fred Jenner Hodges, M.D. 

(University of Michigan) 

Miniature Chest X-Ray Films in General Hospitals. 
George N. Scatchard and Diana O. Duszynski. J. A. 
M. A. 127: 746-748, March 31, 1945. 

An analysis of 3,000 consecutive chest roentgeno- 
grams taken at the Edward J. Mayer Memorial Hospi- 
tal, Buffalo, during approximately two and one-half 
summer months, illustrates the importance of routine 
x-ray examination of the chest of every patient on ad- 
mission. This figure includes follow-up studies and re- 
examinations as well as new admissions. Of the 3,000 
e.xaminatiQns 1,070 (35.7 per cent) revealed significant 
lesions. Conventional films were used in 326 studies, 
miniature films in 2,721 (90.7 per cent), and a combina- 
tion of the two methods in 47. During the period of 
this study 1,832 patients were admitted to the hospital 
and in this group 36 unsuspected cases of pulmonary 
tuberculosis were discovered by roentgenography. 
Twenty-six were from 725 new admissions, represent- 
ing 3.6 per cent of unsuspected pulmonary tuberculosis. 
The authors believe that stereoscopic photoroentgen- 
ugraphy is an economical and satisfactory method. 

Nontuberculous Lesions Found in Mass X-Ray Sur- 
veys. David M. Gould. J. A. M. A. 127; 753-756, 
March 31. 1945. 

The discovery of non-tuberculous pathologic changes 
as been a valuable by-product of mass surveys pri- 
marily intended for tuberculosis case finding in indus- 
T'a ®nMysis of 442,252 chest films revealed a total 
n 4,982 cases (1.1 per cent) showing evidence of non- 
n erculous chest disease. Sixty-six different lesions 
me listed according to the frequency of occurrence. A 
2rge proportion of abnormalities were unknown to the 
a lents prior to the x-ray examination. The lesions 
m classified in three main categories: (1) chest ab- 
los^ resembling pulmonary tubercu- 

w) chest abnormalities infrequently resembling 
jj ®°”®vy tuberculosis, including parenchymal le- 
tard^"' pleural, and diaphragmatic lesions, 

the issious, systemic disease as evidenced on 

est fiitn- miscellaneous and bizarre findings. 

1 Msis, a New Post War Public Health Prob- 

Lne 1945 Illinois M. J. 87: 284-291, 

in ^ttthor discusses the public health and case-find- 
Pccts of tuberculosis, particularly as they relate to 


the state of Illinois. The death rate from tuberculosis 
has shown an increase during the war, as it did during 
and following World War I. 

Illinois has lagged behind a number of other states in 
decline of tuberculosis during the period 1930-1942. 
This is attributed to shortage of sanatorium facilities 
and to inadequate case-finding surveys. More e.xten- 
sive survey of the population by x-ray examination, 
using 4 X 5-inch film, is advocated in order to discover 
more cases of tuberculosis in the minimal stages. Refer- 
ence is made to the experience of the Armed Forces in 
examination of some 12 million inductees. Sixty per 
cent of the cases found by this method ivere in the mini- 
mal stage and did not require hospital treatment. 

H. H. Wright, M.D. 

Bronchography in Pulmonary Tuberculosis: A Geo- 
graphical Adventure. B, A. Dormer, J. Friedlander, 
and F. J. Wiles, Am. Rev. Tuberc. 51; 455-462, 
519-526, May and June 1945. 

This is the fourth paper in a series dealing with bron- 
chography (the earlier ones are abstracted in Radiology 
44: 603, 1945; 45: 412, 1945), It describes the ap- 
pearance of the bronchial system in pulmonary tubercu- 
losis. Experience has shown that tuberculosis is a 
disease which does its greatest harm to the bronchial 
system and that, even in early stages of the disease, 
irreparable damage may be done to the bronchial tree. 
Block of some portion of the bronchial system is in- 
variably present in every case unless the area beyond the 
block has already broken down into a cavity. As a re- 
sult of bronchial or bronchiolar block, there occurs 
cavitation or bronchiectasis and ultimately a distortion 
of the bronchial tree due to fibrosis. Tuberculous cavi- 
tation and bronchiectasis, therefore, arise in exactly the 
same way as does non-tuberculous bronchiectasis or 
pulmonary abscess. 

Sixteen case reports are presented with reproductions 
of roentgenograms to illustrate these concepts. The 
cases include various pathologic types of pulmonary tu- 
berculosis and demonstrate the use of bronchography 
in mapping the bronchial tree. Several cases of non- 
tufaerculous bronchiectasis are included to show the 
similarity of the bronchial damage - to that occurring 
in tuberculosis, L. W. Paul, M.D. 

Roentgenology of the Massive Conglomerate Lesions 
of Silicosis. Mortimer R. Camiel. Am. Rev. Tuberc. 
51: 527-531, June 1945. 

In chest roentgenograms, the massive conglomerate 
lesions of silicosis are frequently confused with pulmo- 
nary cancer, infections, or atelectasis. There is, how- 
ever, a group of these conglomerate silicotic lesions 
which produce so typical a roentgenologic picture that 
the diagnosis can be made from the roentgenogram 
alone. The basic appearance of the lung in this type 
of the disease is described as follows; 

1. Subapical or subclavicular location of the lesions 
is most common; the process is often located in the 
apices of the lower lobes. 

2. The lesions are almost invariably bilateral. 

3. There is a tendency toward symmetry. 

4. There is frequently a dear zone of emphysema 
surrounding the lesions and separating them from both 
the hila and the chest wall. The separation from the 
hila is an important sign, since it excludes at once le- 
sions which might arise in the hilar lymph nodes, such 
as Hodgkin's disease. 
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5. Emphysema over the remainder of the lung fields 
is almost invariably present. 

6. The position of the lesions is usually longitudinal. 
Gardner points out that they may lie at right angles to 
the ribs. The shapes of these lesions do not form stand- 
ard patterns, as may be seen with neoplasms or infarc- 
tion. but their longitudinal position is helpful in recog- 
nition. 

7. Confirmatory typical nodulation may be pres- 
ent. 

8. The lesions in the separate lung fields incline to- 
ward a similar density and appearance. With primary 
carcinoma or tuberculosis on one side with spread to 
the other, the appearance in the opposite lung field is 
different. The density may be much greater than with 
neoplasms. 

9. Fibrous strands are frequently seen radiating 
outward from the lesions. 

10. Diaphragmatic deformities are frequent. Limi- 
tation of diaphragmatic motion is common. 

1 1 . The trachea is usually in the mid-line. 

Two cases are reported to illustrate these changes. 

L. W. Paul, M. D. 

Case of So-Called Lung Cyst, Apparently a Sub- 
pleural Interstitial Airspace. Jan Nordenskjold. Acta 
radiol. 25: 662-671, Nov. 21, 1944. (In German.) 

The author reports a pulmonary cyst in a 7-year-old 
girl. The cyst, measuring 7.5 X 7.5 X 8.0 cm., with a 
wall 1.0 mm. thick, in the left lower lobe, was an inci- 
dental finding during a respiratory infection. The 
sputum was negative for tuberculosis. On needling 
the cyst, clear yellow fluid was obtained containing 
pus cells and Gram-positive diplococci, but no tubercle 
bacilli. There was no change in status for about three 
years, but eventually an excision led to a bronchial 
fistula; finally a thoracoplasty was necessary. The 
patient was in good condition on discharge. 

The author believes this was an interstitial subpleural 
emphysematous bleb developing as a result of whooping 
cough. He discusses at length the pathological physi- 
ology by which such a condition can be produced. 

Lewis G. Jacobs, M.D. 

Studies on the Roentgen Findings in Intracardiac 
and Particularly Perimitral Calcifications. Henning 
Odqvist. Acta radiol. 25: 686-700, Nov. 21, 1944. 
(In German.) 

Cardiac calcifications are fairly common, failure to 
demonstrate them more frequently on roentgenograms 
being due to technical factors. For a long time fluoros- 
copy was the only successful method but, with the de- 
velopment of high-speed technics, film demonstration 
has become possible. 

Mitral calcifications appear in two forms. In cases 
due to endocarditis, commonly found in younger pa- 
tients, the calcification takes a rounded contour with a 
beaded configuration; when a single valve is involved, 
the structure may be coarsely streaky and patchy. In 
degenerative conditions the annulus calcifies in the 
shape of a horseshoe in the mitral region, particularly 
at the attachment of the posterior leaf. More rarely 
a ring is formed. Limited motion of the leaves indi- 
cates impaired cardiac action. This type of change is 
more common in people in the sixties. 

The finding of these calcifications requires special 
fluoroscopic technic. The fluoroscopist must be per- 


fectly accommodated, preferably for over an hour, and 
must use great care in the search. The use of hardrays 
is advisable. Fluoroscopy in the sagittal dkcctioa 
demonstrates the calcifications more clearly. The use 
of such calcifications in the study of heart action is dis- 
cussed, and some illustrative cases aie recorded. 

Lewis G. Jacobs, M.D. 


Disseminated Calcified and Bony Nodules in tie 
Lungs Associated with Mitral Disease. A. Grishman 
and I. J. Kane. Am. J. Roentgenol. S3: 575-6S1 ,Jum 
1945. 

Eight cases of disseminated bony and calcific nodute 
in the lung occurring in association with mitral stenosis 
and insuflSciency are reported. The pathogenesis of 
these lesions is unknown. The clinical histories suggest 
that they have their origin during rheumatic fever and 
the early lesions preceding calcification probably de- 
velop then. The calcific shadows may be insignificant 
in size and number and easily overlooked or may be 
extensive. They are found predominantly in the basal 
lung areas and vary considerably in size. They are apt 
to be called “healed miliary tuberculosis," but the 
authors believe this is infrequent and some doubt its 
existence altogether. Hematogenous dissemination of 
tuberculosis involves chiefly the upper lung fields, i 
final differentiation from tuberculosis is based upon the 
basal distribution of the lesions, absence of o cr 
berculous lesions elsewhere, and the 
stenosis and insufficiency. L. W. Paul, 
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; for gastric disease. Suggestions of pyloric defonnity and 
» possible carcinoma were made, but subsequent obser- 
• rations proved these diagnoses to be incorrect. 

In 285 patients (24.8 per cent) a gaslroscopic diagno- 
; sis of gastritis was made. Acute gastritis was diagnosed 
. gastroscopically in 52 cases; the roentgen findings were 
! normal in these patients. Atrophic gastritis was found 
on gastroscopic examination in 145 patients, and in 87 
' of, these there was an evident vitamin deficiency. The 

■ roentgen findings were normal in 112 of the 145 cases, 
i and in 25 a diagnosis of duodenal ulcer was made. Hy- 

■ pertrophic gastritis was diagnosed gastroscopically in 
- 69 patients. Roentgenograms revealed hypertrophic 
; changes in 2 of this group; the findings w'cre reported 
: as normal in 26 cases, indicative of duodenal ulcer in 19, 
: and as showing a pyloric deformity or questionable gas- 
: trie ulcer in 9. 

Benign gastric ulcer was diagnosed clinically, roent- 
; genologically, and gastroscopically in 193 patients. 
' The diagnosis was made gastroscopically in 171 pa- 

■ tients, and roentgenologically in 111. Fourteen pa- 
; tients had marginal (gastrojejunal) ulcers, as showm 

by the combined use of gastroscopy and roentgenology. 

■ The ulcer was visualized gastroscopically in 11 pa- 
1 tients and roentgenologically in G. 

A diagnosis of gastric cancer was made in 136 pa- 
. tients. Of the 79 patients in ivhom a cancer was 
found on surgical e.xpIoration, the gastroscopic diag- 
. nosis proved correct in 73, the roentgen diagnosis in 


The gastro-enterostomy stoma of 34 gastro-enter- 
ostomized patients was visualized gastroscopically in 29 
instances and roentgenologically in 30. Of 2 gastric 
diverticula demonstrated roentgenologically, only one 
was detected with the gastroscope. Gastric polyps were 
found gastroscopically in 11 patients; in 4 of these 
patients the roentgen diagnosis was a questionable 
carcinomatous lesion and in 3 a duodenal ulcer. Four 
roentgenograms were entirely normal. 

Gastroscopic examination was incomplete or un- 
satisfactory, for various reasons, in 58 of the 1,132 
patients. 


On the basis of their experience, the authors cc 
' “ . gastroscopy is indicated (a) in all cases 
persistent or recurrent gastric complaints writh ne; 
we roentgen findings, in which gastric disease is s 
suspected; (5) in many cases of proved gastric uh 
w ere operation is not performed; (c) in cases wh' 
® ^■'’ay findings indicate a suspicious gastric lesi 
[ “®bnite diagnosis cannot be made; (d) in all ca 
cancer of the stomach except those in which ( 
>on IS located at the cardia or is w'ell advanced. 


On Gastrospasm and Its Roentgenologic Appearance. 

iQit Acta radiol. 25 : 765-795, Nov. 21. 

WW. (In English.) 

notp gastrospasm is used by the author to de- 
stom tetanic cramp in the wall of the 

witlio'^t the structure of the muscular coat, 

ulcer ^ uwdence of organic change such as gastritis, 
uhara ^“untgsnologically gastrospasm is 

o! a more or less pronounced deformity 

contou^ ^ retort- or cascade-type, with rigid 

Phtelv'^ peristalsis is weakened or com- 
aud tb ^ f’l'® motility of the stomach is reduced, 

'f^lonn't disturbed. Changes in the 

’ y during examination, with complete return 


to normal upon subsequent control e.xamination, are 
pathognomonic of the condition. The author discusses 
the roentgenological differential diagnosis of gastro- 
spasra and presents, on the basis of the roentgen 
anatomy of the stomach, a tentative anatomical ex- 
planation of the deformity. Etiology and therapy are 
also discussed. Four cases are presented. 

Hypertrophic Gastritis Simulating Gastric Car- 
cinoma. H. Marvin Pollard arid Ralph R. Cooper. 
Gastroenterology 4; 453-465, June 1946, 

While confusion between the roentgen manifesta- 
tions of gastric carcinoma and those of a localized 
hypertrophic gastritis is rare, a number of cases are 
on record indicating that such a problem does exist. 

During the past four years, at the University Hospi- 
tal, Ann Arbor, Mich., roentgen examination of the 
stomach in 8 cases revealed a filling defect not dis- 
tinguishable from cancer. All of the patients were 
males, ranging in age from twenty-two to sixty-five. 
In 5 of the 7 cases in which gastroscopy was done, a 
diagnosis of localized hypertrophic gastritis was es- 
tablished with reasonable certainty. The diagnosis 
of hypertrophic gastritis and the absence of neoplasm 
were confirmed in 7 of the 8 cases by laparotomy, and 
histologically in 6. 

Since early diagnosis and treatment are essential in 
the management of gastric neoplasm and operation 
may be contraindicated in cases of hypertrophic 
gastritis, it seems important that all such cases be 
studied gastroscopically before surgery is undertaken. 
It is perhaps wiser not to depend on a trial of conserva- 
tive therapy to establish the diagnosis. 

Neither roentgen nor gastroscopic findings alone are 
sufficient to distinguish between localized hypertrophic 
gastritis of the lower regions of the stomach and annular 
neoplasm in that area. 

[It is unfortunate that the roentgenograms which 
accompany this paper have no legends or dates and 
there are no references to them in the text, so that it is 
difficult in some instances to correlate them with the 
case histories.) 

Pernicious Anemia and the Early Diagnosis of 
Tumors of the Stomach. Leo G. Rigler, Henry S. 
Kaplan, and Daniel L, Fink. J. A. M. A. 128: 426- 
432, June 9, 1945. 

Roentgen examination of the stomach of 211 pa- 
tients with pernicious anemia revealed a cancer in 8 
per cent and benign polyps in 7.1 per cent of the cases. 
In approximately 20 per cent of the cases only one 
examination was made, usually at the time of the dis- 
covery of the anemia. In the remaining 80 per cent 
there were multiple examinations, usually semiannually 
but often at longer intervals. In some instances as 
many as eight roentgen examinations of the stomach 
were made. Pains were taken to reveal not only cancer 
but also benign polyps. In an autopsy series published 
elsewhere (Am. J. M. Sc. 209: 339, 1945) Kaplan and 
Rigler found 12.3 per cent of patients with pernicious 
anemia to have cancer of the stomach as well. The 
high incidence of cancer revealed by these studies 
indicates clearly an etiologic rather than an accidental 
relationship between pernicious anemia and gastric 
tumors. 

The routine roentgen examination of the stomachs 
of patients with pernicious anemia has proved to be a 
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valuable procedure, resulting in some salvage of cancer 
cases wMcb might othemise not have been obtained. 

■ Cases illustrating the rapid change from a benign 
polyp to a cancer, the presence of benign and malignant 
tumors side by side, the absence of symptoms in the 
presence of large tumors, and the development from a 
small, barely detectable lesion to an extensive inoper- 
able carcinoma vere observed. 

Pneumothorax Resulting from a Dissecting Gastric 
Xllcer: Review of the Literature and Report of a Case. 
Perry B. Hudson, Lendall C. Gay, and Howard E. 
Newman. Arch. Surg. 50; 301-303, June 1945. 

Acquired gastrothoracic fistula resulting from peptic 
ulcer is a rare condition; the authors could only find 
25 previous reports. Their case is one in which an 
acute type of ulcer burrowed through the gastric and 
esophageal walls, with perforation into the left thorax. 
The abdominal cavity remained unsoiled. Fluid re- 
moved by thoracentesis was proved to be gastric con- 
tents. No operation was undertaken, and the patient 
died about twenty-one hours after onset of acute 
symptoms; it was believed that no surgical procedure 
could have been effective. Lewis G. Jacobs, M.D. 

Duodenal Ulcer in a Large Army Camp: Incidence 
and Statistical Analysis. Horace B. Loder and Stanley 
A. Komblum. Mil. Surgeon 96: 492-497, June 1945. 

In a series of 1,702 patients with abdominal com- 
plaints at a large army camp, the history and symptoms 
warranted roentgen investigation of 394 (23.15 per 
cent). One in every 4 of those examined by x-ray 
had organic disease (95 patients) and one in every 5 
(S2 patients) had active duodenal ulcer. No gastric 
ulcers or perforated duodenal ulcers were found in this 
series. Gastric analyses were of no aid in differential 
diagnosis. There was no appreciable difference in the 
incidence of duodenal ulcer in the white and Negro 
soldier. Fifty-six (68.29 per cent) of the patients with 
duodenal ulcer had symptoms prior to going on active 
duty. Many of the soldiers with duodenal ulcer pre- 
sented atypical and psychosomatic complaints. 

Case of Trichobezoar. Gosta Graberger. Acta 
radiol. 25: 504-506, Nov. 21, 1944, (In German.) 

The author reports the case of a 4-year-oId girl who 
had been addicted to eating her own hair for about a 
year. The presenting symptom was an epigastric mass 
the size of a fist. Roentgen e-xamination of the stomach 
showed the presence of a typical bezoar; the pylorus 
remained constantly open durbg roentgenoscopy. At 
operation the bezoar was found to be of hair and to have 
a "tail” which extended through the length of the 
duodenum. Lewis G. Jacobs, M.D. 

Intussusception in Children: Spontaneous Reduc- 
tion and the Sources of Error in Its Diagnosis. Hans 
Hellmer. Acta radiol. 25; 514-526, Nov, 21, 1944. 
(In German.) 

In children not all cases of intussusception are di- 
agnosed roentgenologically. In some instances the 
intussusception is so small that it does not lead to 
symptoms before spontaneous cure. Even if symptoms 
are present, cases may not be studied because of early 
operation or death. In some instances the barium 
enema reduces the condition so rapidly that the disease 


•kriilSiS 


is not observed by the roentgenoscopist. Thais no, t 
often true of intussusceptions at the ileocecal valvt 
Other cases undergo spontaneous reduction before g- 
amination. In such instances the residua! locntgea 
signs are not striking, consisting of an acceatuited 
mucosal pattern, swelling of the ileocecal valve, cr 
swelling (edema) of the ilea! or cecal wall producfcf a 
filling defect. The importance of negative finding n 
the interval is that they indicate a better progaoilsfa: 
non-recurrence. 

Two illustrative cases are cited. In the first a chroai; 
ileocecal intussusception, demonstrated roentgeaolop 
cally, disappeared without treatment. In the second, 
the condition was reduced by the enema ecaminafe; 
the fluoroscopist, however, mistook barium in the sig- 
moid for terminal ileum and reached an enoaeous di- 
agnosis. Lewis G. Jacobs, M.D, 


On Strangulating Obstruction of the Small Bovd 
with Special Reference to Cases with Poor Roentgta 
Findings. J. Friraann-Dahl. Acta radiol. 25: ■sS'}' 
492, Nov. 21, 19.44. (In English.) 

Among 228 cases of mechanical ileus, mth the oV 
struction situated within the abdominal “ 
cases of true strangulation occurred. Twelve o 
32 cases showed scant or nearly negative rocatga 
findings. In all 12 cases a strangulation ileus wasioaia 
and in most instances resection had to be . 
reasons for the lack of roentgen evidence of s rang®- , 
tion in nearly one-third of the cases are _ '®ou5. • 
cause is presumed to be a special mechanism m h 
to the accumulation of intestinal gas._ ^ 

these observations, the author r'ooogo’^o® ? 

strangulating obstructions as seen 

One, with clear gas and fluid legs, f ' P ,),s 
Ings; in the other, with a lack of intestinal ga., 
picture is practically negative. 

of Contrast 

Lars BiUing. Acta radiol. 25. « 
t4. Gcrnisn.) * 4 f he 

hazard of '’'voriooking a go i 
t of the o'^orlappmg of the 1 P 
shing the sigmoid above Inges- 

is accomplished by filUg pdoft 

F large amounts of fluids se j),e recto- 

ation is the -othod re—ded^^^^^^^^^ 

1 junction is best studied by a ^ m 
I 4y directed mto the the 

; tube 35“ or by raising the ba ^^e- 

esponding amount. [ usefulness, ft' 

ippear to have a f 

mly employed techmc of P obh5« 

fluoroscopic control, , useful field oGP" 
don, appears to have a gr ^ M.D- 

)a» — J*J 

! of Fluoroscopically 

S. Holmgren. Acta radiol. 25. 

-thi reports rig^^U; 

glnal technic of ■>”?“? “^ollaW l« * ft 
IS under fluoroscopic . ‘,,,,incd hr mf;; 

.t rc=,sf.i tcd««»” Sp k »«»' p-f 

.ch tub. into it.nnto ‘“S 
I enema) and injcc S ^ Jacobs, - 



Vol. 40 


Abstracts of Cu3euient Literature 


429 


Stenosis of the Sigmoid in the Newborn. W. R. 
Bagley and E. C. Bagley. Minnesota Med. 28: 455- 
457, June 1945. 

After a rather general discussion of congenital atresia 
or stenosis of the bowel in the newborn, with statistics 
of its incidence in various parts of the intestinal tract, 
the author reports his own case, in which the stricture 
involved the first part of the sigmoid. Signs of ob- 
struction appeared about forty-eight hours after birth, 
when the abdomen became distended and the infant 
began to vomit green-colored mucus. The diagnosis 
was made rocntgenologically with the aid of a barium 
enema, the obstruction being localized in the sigmoid 
where it crosses the pelvic brim. Above this point the 
intestinal loops were greatly distended with gas. The 
stenosed loop of bowel was exteriorized at operation and 
a catheter placed below the bowel to secure the loop 
outside. Another catheter was placed in the bowel 
for decompression, the usual double-barreled colostomy 
being subsequently made. Three months later the con- 
tinuity of the bowel was restored, and at eight months 
the child appeared entirely normal. The surgical prob- 
lems arising in the handling of the tiny colon of an infant 
are described as they were successfully solved in this 
ease. Percy J. Delano, M.D. 

Cases of Intermittent Colon Invagination on the 
Basis of Tumor. Gosta Lindquist. Acta radiol. 2S: 
641-648, Nov. 21, 1944. (In German.) 

This report describes two cases. The first was a colo- 
cplic intussusception on the basis of a carcinoma of the 
sigmoid; the act of invagination was observed fluoro- 
scopically. When invagination occurred, the pa- 
tient experienced a sensation of blocking of the colon. 
In the second case a polyp of the sigmoid offered some 
diagnostic difficulty; eventually the diagnosis was 
made and the polyp removed. 

Lewis G. Jacobs, M.D. 

Unusual Case of Pine Colon Invagination. Ame 
Clausen. Acta radiol. 25: 423-426, Nov. 21. 1944. 
(In German.) 

The author reports a case of colocolic intussuscep- 
on occurring in the sigmoid, apparently due to a band 
uf adhesions. The patient recovered following opera- 
tive reduction. Lewis G. Jacobs, M.D. 

Magacolon in the Newborn. A Clinical and Roent- 
genological Study with Special Regard to the Patho- 
genesis (A Preliminary Report). Th. Ehrenpreis. 
Acta paediat. 32: 358-370. 1945. (In English.) 

climcal and roentgen study of the onset and course 
] in 9 newborn infants showed the under- 

tho ^ in this condition to be a disturbance in 
tnee of the bowel. Roentgenographicaily 

turb ° ^ development secondary to such dis- 

time^'"n' to occur within a varying period of 

from’tu established in 4 of the present series as 

fient three and a half months. One pa- 

Pictur'^'^ intermittent symptoms had a normal colon 
month; at three and a half 
tigmoid- ^ moderate dilatation of the 
tation f months, a colossal dila- 

ef the° ' 'jiioje colon. Redundancy of the colon and 
than .in particular, was not more marked 

lietcctcd^^™^' infants. No localized obstruction was 


This study does not support the malformation and 
obstruction theories for megacoion. 

(а) Cases previously described as raegacolon in the ■ 
newborn and in infants are of too long standing to prove 
the congenital nature of the changes, or too uncertain 
to establish their megacolon nature. The abdominal 
distention soon after birth in infants with megacolon 
is a manifestation of a disease resembling ileus and does 
not prove the congenital dilatation of the colon. 

(б) The significance attributed to colonic redun- 
dancy is based on insufficient knowledge of the normal 
anatomy of the colon in the newborn. The redundant 
colon at this stage is, no doubt, due chieSy to the fact 
that the space left to the colon is considerably reduced 
by the largeness of the liver and the smallness of the 
pelvis. The colon therefore takes a sinuous course, 
which must be considered as physiological with regard 
to this particular age. 

Megacolon may thus be characterized as a dilata- 
tion and hypertrophy of the colon owing to disturbed 
evacuation of the bowels. The particular kind of dis- 
turbance and the possible existence of a neuro-ana- 
tomical substratum have not as yet been elucidated. 
For the time being, therefore, it is consistent with pre- 
vailing terminology to define this disturbance as a 
functional disorder. 

Luetic Rectal Stricture. A. Melamed and S. M. 
Feld. Am. J. Digest. Dis. 12: 203-206 June 1945. 

A case of syphilitic stricture of the rectum is reported 
by the authors, who believe it to be a rare condition. 
The patient, a white female aged 36, complained of 
diarrhea and postprandial colicky pains starting in the 
epigastrium and radiating to the lower abdomen. 
There was no history of nausea, vomiting, or melena. 

A barium enema revealed a smooth constriction of the 
rectum, measuring 4 inches in length. There was no 
evidence of ulceration. Blood Kahn tests were re- 
peatedly positive (4-f-). Frei tests taken on two occa- 
sions were negative. Antisyphilitic therapy was given 
over a period of two years, during which time the area 
was checked by successive x-ray examinations. The 
plates shown with this article demonstrate a gradual 
decrease of the amount and extent of the stricture. 

There are many causes of constriction of the rectum, 
the most common being gonorrheal proctitis. If this 
is suspected, a search for the Gram-negative diplo- 
coccus should be made. Lymphogranuloma inguinale 
will show a positive Frei test and will not improve under 
antisyphiiitic treatment. It will also show evidence of 
mucosal destruction, sinuses, and fistulous tracts. 
Carcinoma usually occurs on the anterior wall of the 
rectum and a biopsy will give a positive diagnosis. 
Diverticulitis usually occurs at the junction of the de- 
scending and sigmoid colon; if there is an associated 
carcinoma in the same area, diagnosis may be difficult. 
The lesions of endometriosis are shown as sharply de- 
marcated areas on x-ray examination, 

Joseph T. Danzer, M.D. 

Calcified Appendices Epiploicae as Freely Mobile 
Bodies in the Abdominal Cavity (A Roentgendiagnos- 
tically Interesting Subsidiary Find). Olallo Morales. 
Acta radiol. 25: 653—661, Nov. 21, 1944. (In English.) 

A case of a freely mobile calcification, situated within 
the abdominal cavity, diagnosed rocntgenologically 
and proved histologically to be a calcified appendix 
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epiploica. is presented. Six similar hitherto unverified 
cases were collected by the author from the records of 
the Roentgen Department of the Karolinska Institute; 
five of these showed calcifications with considerable 
mobility, while the sixth showed a calcification which 
could not be displaced but which lay outside the adja- 
cent organs. The author considers it probable that the 
calcifications in these cases originated from appendices 
epiploicae detached from, or still adhering to, the colon. 

THE LESSER PERITONEAL SAC 

Radiological Findings in Lesser Sac Effusions. M. 
C. Morrison. Canad. M. A. J. 52: 474-477, May 1945. 

Two unusual cases characterized by collections of 
fluid in the lesser peritoneal sac are reported. The 
first patient was a two-year-old girl who experienced 
a sudden attack of severe abdominal pain. The ab- 
domen was distended, tense, and rigid, with no palpable 
mass. The white cell count was 22,500. Surgical 
exploration was considered inadvisable. Eight hours 
after onset, swelling and crackling of the soft tissues of 
the neck and upper chest were noted. Aspiration of 
the stomach contents produced only 15 c.c. of colorless 
fluid microscopically negative for blood. The tempera- 
ture ranged between 99 and 100° F., and the pulse was 
fast and irregular. 

X-ray examination of the abdomen, limited to the 
anteroposterior view with the patient in the supine 
position, revealed a circular area of finely stippled in- 
creased density in the left upper quadrant with down- 
ward displacement of the splenic flexure of the colon to 
the level of the iliac crest. There was a small pocket of 
air in the lower mediastinum and a triangular opacity 
in the region of the left leaf of the diaphragm, but the 
lung fields were otherwise clear and the heart normal. 
The spleen was not visualized but the left kidney was 
dearly outlined. The stomach air bubble was absent. 
The tentative diagnosis was volvulus of the stomach 
with collections of fluid and air in the lesser peritoneal 
sac or partial herniation of the stomach through the dia- 
phragm. Radiographs made six hours later showed a 
decrease in the size of the cystic area with air extending 
from the mediastinum into the soft tissues of the neck, 
and at this time a rupture of an abdominal viscus was 
suggested. 

Death occurred twenty-two hours after onset of the 
illness. Necropsy was done and the final diagnosis was 
strangulation and perforation of the stomach with ex- 
travasation of gastric content into the lesser peritoneal 
sac followed by pneumoperitoneum and mediastinal 
emphysema. 

The second patient was a female 58 years of age who 
was operated on for chronic cholecystitis with choleli- 
thiasis. The immediate postoperative course rvas un- 
eventful, but after the patient’s discharge colicky pain 
recurred, and two months later she suffered a severe 
chill with pain in the left shoulder and epigastric dis- 
tress. There was dullness over the lower part of the 
left side of the chest, and aspiration in the ninth inter- 
space posteriorly resulted in the removal of one liter 
of fluid resembling a thick bile. On readmission to the 
hospital, the patient appeared toxic, with rapid pulse 
but normal temperature and no dehydration or jaun- 
dice. The abdomen was tense, with a tender area 
of dullness in the hypochondrium, extending down to 
the umbilicus. The white cell count was 17,500. Stool 
and urine were negative for bile. The clinical impres- 


sion was extravasation of bile into the lesser peritonea! 
sac, so confined by closure of the foramm ol H’insloi, 
Radiographic studies confirmed this irapressioa anl 
revealed a homogeneous opacity of fluid density 
in the lower part of the left lung field, elevation o! tfe 
left leaf of the diaphragm, and a mass of increased 
density in the pancreatic area confluent with the hvtt 
shadow. The kidney outlines were apparently noraal 
The stomach, as outlined by barium, showed theuppa 
border displaced downward and backward about 3 or 4 
inches, apparently by extrinsic pressure. At operation, 
about 1 liter of brownish-yellow fluid was drained ta 
the lesser peritoneal sac. There was no fluid in the 
greater peritoneal sac. The pathological diagnosis 
was hepatic degeneration, cholangiitis, and bile peri- 
tonitis of the lesser sac. The patient had an unevest- 
ful recovery. X-ray examination three weeks later 
showed a marked reduction in the size of the ni:m 
indenting the stomach outline. The source of the bile 
in this case was probably leakage around the drainage 
tube in the cystic duct. The tension of the effusion ms 
attributed to three factors; the ball-valve acbon at the 
foramen of Winslow, the exudation of serum from he 
cells of the sac due to irritation by the bile salts, and the 

bellows action of the diaphragm. 

On the basis of these cases the author hs s the rMt 
gen signs of effusion in the lesser peritonea sa . 

L- (1) a direct shadow on the roentgenogram i J 
collection of fluid is large; (2) expansion ^ ^ 
area causing a pressure deformity on jjj 

filled stomach, probably on ^ment of 

posterior wall, in small effusions, {) P 
the stomach downward, to the left a P 
large effusions, evident on lateral ... . (5) in- 
films; (4) preservation of the 
creased pliability and finding? 

walls on fluoroscopic lesions" 

similar to those in other t^Tleft leaf, i«ti> 

elevation of the diaphragm, decreased radi- 

decreased respiratory movem ‘ jy ,ith a "strand 
ability of the lower lung fields, possm y 

shadow,” probably from pleural transuda^^^ 

In the differential diagoos ®' f pancreas. 

pseudocyst of the subdiaphragmatic 

primary cyst of the ° ' Cysts of the ii«d 

abscess, and retroperitoneal tumors^ of 

of the pancreas enlarge the d simulate tke 

the body aod tail of .be j, 

described condition rfy! ...A and movable. S' 
the omentum are usually loc common on th- 

diaphragmatic abscess is mu usually a®’'' 

right side. It often S_ KAIaAyJlA^^ ’ 

ated with fever. BERNAKo^a 

the small pelvis 

. , Cnace-Resfrirt''’^ 

On the Roentgen 

Processes in the ^gi 4 (IiiEng*’- " 

Acta radiol. 25 : 856-873, f assistant 

Cystography has 

the author in the diaguo P^^ appear at all, ef ^ 
in the small pelvis vthich A ‘ 

distinctly, on an ordinary ^ 

pecially useful in cases where e p 
is difficult or impossible- iuvcsUgatia 

The technic as dc'etop d b)' fjiui 

such cases is desenbed a 1, ladder 
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with 200-250 c.c. of air, eventually supplemented by a 
rather small amount of contrast fluid, (Astrabaryt 
in a potassium permanganate solution was found to 
give the best results and is easily removed by rinsing 
the bladder.) Pictures are then taken in rapid succes- 
sion in order to avoid the refdling of the bladder with 
urine. With the patient supine, frontal and lateral 
views are obtained, and following these, "pictures with 
vertical rays with the patient turned slightly to the 
:right and left.” Additional views may include a film 
with vertical rays with the patient in a half-sitting 
■position and films with horizontal rays with the patient 
lying on his right and left sides. Films may also be 
■taken with the intestines filled with a contrast medium. 

The location, form, expansion, and displaccability of 
.space-restricting processes in the small pelvis can be 
determined in relation to the distended bladder and 
.the adjacent contrast-filled intestines. In certain 
leases the topographical character of the formation, 

- when taken in conjunction with the clinical data, offers 
the possibility of determining the approximate nature 
.of the process. 


THE MUSCULOSKELETAL SYSTEM 


The Intervertebral Disc; Its Microscopic Anatomy 
and Pathology. Part I. Anatomy, Development, and 
Physiology. Part II. Changes in the Intervertebral 
Disc Concomitant with Age. Part III. Pathological 
Changes in the Intervertebral Disc. M. B. Coventry, 
R. K. Ghormley, and J. W. Kernohan. J. Bone & 
Joint Surg. 27: 105-112, 233-247, 460-474, January, 
April, July 1945. 

This excellent series of articles considers the changes 
that take place in the intervertebral disk at the lumbo- 
sacral level, reporting the findings in a series of 88 cases, 
including both the roentgenologic and the pathologic 
catures. The lumbosacral area was chosen because 
at region is the most frequent site of clinical com- 
Painte and because many congenital changes are 
found there. 


he material for this study was obtained from rou- 
®e necropsies. The disks with the body above and 
^ct of the sacrum were removed, fixed in formalin, 
sturt^^.?’ and stained. The sections were 

‘®“.®ioroscopically and by projecting the sections 
wntammg the whole disk on a screen, 
with body is composed of cancellous bone 

feri smooth bone plates on the superior and in- 
plates are divided into three 
Pcrinh 1 numerous small holes; the 

the p ^ Linger and less numerous holes ; and 

plate s'li^ounding the outside of the 

coverin fu composed of a cartilaginous plate, 

hhiosu^ f-he bone plate of the vertebra; the annulus 
loundin tfic cartilaginous plate and sur- 

Posus ”“cleus pulposus; and the nucleus pul- 

Thev 1 ^ ^ semigelatinons material, 
present ^ channels in the cartilaginous plates are 
'P'Physis' ^ decades of life. The 

'■ertcbral s ^ complete bony ring about the 

diskdnpe , absent posteriorly. The 

In have a joint cavity. 

^'’4 micr paper of the series the macroscopic 

Curding changes are minutely considered ac- 

*crihw! sc Tije various components are de- 

uf decade, with demonstration 

a ive changes in the latter part. 


The third paper discusses the various pathologic 
changes. Hypertrophic arthritis is evident by the pres- 
ence of osteophyte formation and is assumed to be due 
to bone formation along the Sharpey fibers that have 
been subjected to strain from the longitudinal liga- 
ments. 

Nuclear expansion begins after the fifteenth year. 
This is usually a normal variation but in extreme de- 
gree is considered pathological. Usually the cartilagi- 
nous plate is thin and defects may be present. The 
C-xpausion is probably due to a high water content of 
the nucleus. 

Ballooned disks are always found in the presence of 
decalcification of the vertebrae. The disks are in good 
condition, but there is a definite decrease in the number 
and width of the trabeculae of the bodies. 

Where the disk is thinned, this is found to be due to 
(a) desiccation and necrosis of the nucleus or (b) rup- 
ture of the annulus or defective cartilaginous plate or 
both. 

Intraspongy nuclear herniation occurs through a de- 
fect in the cartilaginous plate and is not evident on a 
roentgenogram until sclerosis of the surrounding bone 
occurs. The herniation probably does not cause pain, 
but symptoms may occur as the result of the hernia, 
with thinning of the disk, degenerative changes, and 
shifting of the axis of motion. 

Anterior nuclear protrusions are rare but an example 
was found in this series. There is a break in the an- 
terior longitudinal ligament. The hernia is composed 
of desiccated nuclear material with degeneration of the 
disk. 

Posterior nuclear protrusion is quite common. It 
is the result of trauma, with rupture of the posterior 
longitudinal ligament and the posterior portion of the 
annulus and a loss of nuclear substance, followed by 
thinning of the disk. 

The entire disk may become calcified or any portion 
may contain calcium deposits. Such calcification is 
easily recognized. 

Invading infection of the disk is usually secondary, 
arising from adjacent vertebrae or along the ligaments 
or by way of the blood stream. In tuberculosis the 
disk may become involved early by spread along the 
longitudinal ligaments. In brucellosis the infection in- 
vades the disk before the vertebrae. 

Malignant invasion of the disk rarely occurs. One 
specimen showed metastatic carcinoma of the vertebra 
with protrusion of the disk into the body but no disk 
destruction or invasion. John B. McAneny, M.D. 

Role of the X-Ray in the Diagnosis of Posterior 
Herniation of the Intervertebral Disc. Arthur E. 
Childe. Canad. M. A. J. 52: 458-470, May 1945. 

The author gives an excellent survey of the history of 
myelography by different methods, show'ing the advan- 
tages and disadvantages of each. He prefers the use of 
pantopaque and believes that it is necessary to inject 
5 to 6 c.c. if one is to find many of the smaller disk 
lesions w-hich may easily be missed with smaller amounts. 
He gives a detailed description of the technic for in- 
jection of the material, only a few points of which can 
be mentioned here. After successful spinal puncture 
has been accomplished, a small amount (0.25 c.c.) of 
pantopaque should be injected and the patient ob- 
served fluoroscopically to be sure that the material is 
going into the subarachnoid space. If this droplet of oil 
is seen to move freely as the table is tilted, one can go 
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ahead with the injection of the remaining portion. It within a feir days after a spinal puncture fordh- -■ 

has been found that, even though spinal fluid drops purposes, since many curious defects nay 

freely from the needle, one may inject oil into the sub- which are misleading and result in erroneous' 

dural rather than the subarachnoid space. After the sions, as proved by later studies, 
injection has been completed, the needle is left in situ Herniations of the inters'ertehral dhts of tt" e-c 
for later aspiration of the oil and is covered with sterile lumbar and thoracic vertebrae are far less costs 

gauze strapped down to the patient. Careful fluoro- than those of the lower lumbar region, rneamhrk- 

scopic study of the oil arid its movement up and down lieves, however, that disk herniations are fairly ccr- 

the spinal canal with tilting of the table is earned out. mon in the lower cervical region. The plain filns of fi; 

The patient is first studied in the prone position and cervical spine, particularly oblique vimrs, maybevey 

later turned 35 to 40 degrees to one side and studied in suggestive of the presence of herniated disk. Baas 

the oblique position. The opposite oblique is also of the width of the spinal canal at this level, it is ret 

studied. The author does not feel that the lateral post- important that 5 to 6 c.c. of opaque oil be used, TCri 

tion is very helpful. Adequate spot films should be smaller amounts, the layer of oil will be so thb tlai ±: 

made throughout the examination to record the appearance is somewhat deceiving. The teehai; is 

changes seen fluoroscopically. _ ^ study of this region is very similar to that ustd i: , 

After completing this part of the examination, the studying the lower parts of the spine. Oa compbm; 

patient is returned to the prone position and the oil is of the examination, the oil is returned to tbefovrHps 

pooled under the point of the needle by tilting the of the spine for aspiration, 

table under fluoroscopic guidance. The author goes it has been found that weight-bearing may 

into considerable detail regarding the aspiration of the considerably the size of a given defect in the rayefopaa. 

oil and gives several helpful hints. He feels that with The application of traction on the feet and shmlfe 

patience, careful manipulation of the patient, and a may reduce the size of the defect. In a nervous, ter-! 

certain amount of ingenuity and experience, one should individual, the defect may appear larger than it if 

be able to aspirate almost all of the oil in the drainage jater when the patient becomes more reJased. _Fia»?5 

sac. Since the original spinal puncture is usually made of the spine tends to decrease the size of the lesion r j 

between L3 and L4 to avoid the most common sites for extension to increase it. 

nucleus lesions lower down, it is sometimes practical As to the differential diagnosis, hypfrtophy of n* 
to make a new spinal puncture at these lower levels for ligamentum flavum produces a defect in the 
aspiration of the oil, if it cannot be withdrawn through lateral portion of the subarachnoid space, whffcas s 

the original puncture. herniated nucleus is in the anterolateral P” . ‘ 

In examining the cervical portion of the spine, the very swollen nerve root may produce a ^ ^ 

author suggests the use of soleless leather boots laced jng that of a disk herniation. ff 

about the patient’s feet and ankles and attached to the usually produce more sharply outlined defa ' • 

end of the table by straps. With these in place, the complete block, and extradural ' 

patient is more easily handled and one can tilt the head a block which is not opposite the interv'ertebra 

downward almost to the vertical position if necessary. Bernard S. KaiAt JMA. • • • 

It is unnecessary to keep the oil in one mass as it passes 

over the thoracic hump, as it tends to agglomerate when t>- v Dpveneration in 

it reaches the cervical region. Extension of the neck Instability Associated^wuh Uis £-a(5ioi.25:5vC- 

will prevent the oil from passing upward into the head. Bumbar Spine, Folke Knutsson. c 

The author believes that plain radiographic studies 609, Hov. 21, 1944. (In Englis .y . ofth: 

should be made on each case. He does not believe that In an attempt to produce a un pictms 

these are very often diagnostic of nuclear herniation but stability of the disk junction, pro 

may' be suggestive. This is particularly true with of the lumbar spine were taken in ' 

narrowing of the disk space between L4 and L5 and with the patient in the upng ^ possible, b 

localized hypertrophic bony changes. Mention is also as far backward and as far pot take 

made of unilateral sacralization of the transverse proc- normal cases parallel displacemen beU^«"‘ 

esses of the fifth lumbar as frequently associated with between the vertebral bodies, an throaiby''' 

herniation of the disk between L4 and Lo. the vertebrae is harmonious appe^f 

The illustrations in this article show the classical de- When the disk is degenerate, (jispiac®’®* 
fects seen with the larger herniated nuclei and also some of instability in the form of para ^ 

of the smaller changes which have been found by' the abnormal tilting movements- Bianife'*' 

author at operation to be due to disk herniations. He cases these signs of instability 

believes it is important to study' very carefully the axil- tion of disk degeneration, tb intact. 

lary pouches as outlined by the oil and to watch the surfaces of the vertebral bo ppjjy 

column of oil as it passes up and down over the sas- the author’s method often pe finding; 

pected area. Minute asymmetries of the axillary In 71 of the 140 cases and 

pouches or minute changes in the speed of passage of negative, signifying that ® and that 

the oil over one side as compared with the other may vertebral spaces were free o di:*-^^ 

indicate the presence of a nuclear herniation which was no instability. and in 1 

would be missed in a less careful e.xanunation. generation, two diste ..tl?involv-edintb.;;«r;^';^ 

Multiple herniations are not uncommon. Usually disks. ^ Regenerated 

only one of these produces sy'mptoms. If myelography cases. there were 

is not done preoperatively, only one area may be e-x- 87. In 58 of the ^,f the enosi'*’' 

plored and the operation will be a comparative failure, of degeneration. .gjjj,, red instability- “P ” ' 

since the other nuclei may later cause trouble. A tomically normal ou ^tients. 

warning is issued against attempting myelography listhesis was presen 
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Occurrence and Significance of Early Periosteal 
Proliferation in the Diaphyses of Premature Infants. 
-Nils Malmbcrg. Acta pacdiat. 32: G20-633, 1945. (In 
English.) 

Thb paper deals with 114 premature infants. 72 of 
■Avhom had received prophylactic antirachitic therapy 
ill the first week of life. Forty-two infants receiving no 

• such treatment served as controls. The infants were 
■cared for in a special ward and were reared for the most 
part on human milk, supplemented with small addi- 

..tions of Czerny’s flour and butter gruel during the early 
part of the investigation and later with citric acid milk. 

Roentgenograms were taken at varj'ing intervals 
.over a twelve-month period of the costochondral junc- 
tions, the bones of the forearm and leg, and in some 
) cases the bones of the upper ami and thigh. The films 
Tcvealed in a great many of the infants, both treated and 
untreated, a linear periosteal deposit of calcium of 
varying length along the diaphysis, usually on the 
tibia, but in some infants on the fibula, radius, femur, 
“and humerus. It was generally observed at four to 

■ six weeks of age; in a few instances as early as three 
"■weeks, in a few not until eight to ten weeks, and in a 

• dew at twelve weeks. In some instances it was merely a 
-‘fine, almost indistinguishable, line; in others it was 

■ ■somewhat thicker. In later films it was possible in 

■ ■some individuals to distinguish deposits arranged in 
layers. Within two to four weeks the deposit in its less 
evere form had in some instances fused with the bone 
nd become wholly or almost indistinguishable. In 
as« where the deposit was thicker or in layers, it was 
'isible for a long period of time in the form of a thick- 
lung of the corticalis. Sometimes the calcareous de- 
losit was separated from the original cortex by a nar- 
w rarefied zone resembling an extra marrow space, 
't weeks before the appearance 
> the calcium deposits in many of these cases showed 

t the corticalis was unclear and indistinctly outlined 
ipmst the soft tissues at the site of the deposit xvhich 
later to appear; the surface seemed to be slightly 
u y and not sharply outlined, indicating that perios- 
^ proliferation of what was probably osteoid tissue, 
>c 1 was later to become calcified, xvas in progress. 

^ control infants showed early 
gns ot penostial reaction in the various bones; in 15 
into changes appeared later. Ten of 29 

nts receivmor o vqq international units of Dj from 
lurth to the sixth day of life, 14 of 
10,000 international units from and 
to the seventh day of life, and 3 of 

toiti D • ” international units of vita- 

We doses, on the fourth and seventh days of 

OnivGrUfU proliferation in the diaphyses. 

The cases later showed signs of rickets, 

atthedlTw Puriosteal proliferation 

^ a sien f bones, especially of the tibia, 

^ the ® deficiency and should be regarded 

PearinE fn evidence of rickets, often ap- 

“r to six weeks before the epiphyseal change. 


including the fc 
infants receiving 
acludmg the fourth 

infants receivincr 


Dissecans. S. Ribb 
Nov. 21, 1944. (In Gentu 
tile author statistical and pathological stud 
fiissecans r ^ the theory that osteochondi 
'^sory from detachment of a superficial 

whi hone (found in the femur in ch 
kted’fjQ considered to remain relatively 

surrounding bone because of persisl 


bands of epiphyseal cartilage, and therefore to be 
unusually prone to loss of circulation from minor 
traumata, even those due to normal function. This 
explains the fact that the articular cartilage as such 
remains intact. Lewis G. Jacobs, hl.D. 

Albright’s Syndrome (Polyostotic Fibrous Dysplasia 
xvith Cutaneous Pigmentation in Both Sexes and Gon- 
adal Dysfunction in Females). Malcolm B. Dockerty, 
Ralph K. Ghormley, Roger L. J. Kennedy, and David 
G. Pugh. Arch. Int. Med. 7S: 357-375, June 1945. 

Six new cases of Albright’s syndrome, encountered at 
the Mayo Clinic, are reported, bringing the total num- 
ber of cases recorded in the literature to 39. Roent- 
genograms from one case are reproduced. A compre- 
hensive discussion of the roentgenologic characteristics 
and pathological features of this condition is included. 
Two of the authors’ observations are contrary to the 
general impression obtained from the literature. One 
is that extraskeletal manifestations may occur in the 
absence of extensive osseous lesions; the other that 
clinically silent but roentgenologically extensive and 
active lesions of bone can be present in adults w'ho have 
Albright’s disease. 

Bone Sarcoma in Polyostotic Fibrous Dysplasia. 
Bradley L. Coley and Fred W. Stewart. Ann. Surg. 
121:872-881, June 1945. 

The authors report two cases of bone sarcoma arising 
on the basis of fibrous dysplasia. In both instances the 
patients reported to the hospital because of pain and a 
tumor, and in both cases an identical histologic pattern, 
consisting of non-bone-forming pleomorphic spindle- 
and giant-cell sarcoma, was observed. Both tumors 
appeared radiographically to have produced metas- 
tases, while the relief of pain subsequent to small doses 
of radiation was remarkable. 

Ellwood W. Godfrey, M.D. 

Different Types of Osteo-Arthritis in the Hip Joint 
and Their Connection with the Anatomical Conditions. 
Does There Exist Any Subluxation Coxae Acquisita? 
Ivan Hermodsson. Acta radiol. 25: 527-550, Nov. 21, 
1944. (In English.) 

Roentgen signs of osteoarthritis of the hip point to 
a definite connection with the anatomy of the joint. 

The CE angle as described by Wiberg (Acta chir. 
Scandinav. Supp. 58, 1939) is used to distinguish be- 
tween the normal joint and one not normally developed. 
C denotes the center of the femoral head, E the lateral 
edge of the acetabular roof. The sides of the CE angle 
are formed by the line between C and B and by a line 
drawn through C in the longitudinal axis of the body. 
CE angles below 20 degrees may be considered defi- 
nitely pathologic and indicate a defective develop- 
ment of the acetabular roof, xvhile values over 25 degrees 
are definitely normal. Values between 20 and 25 de- 
grees are uncertain. Large CE angles are more com- 
mon in males and small CE angles in females. 

In a series of 170 joints showing signs of osteo- 
arthritis the author found a definite connection be- 
tween the localization of cartilage destruction and 
structural changes. With CE angles of less than io 
degrees, the destruction was localized solely or mainly 
in the upper part of the joint. With angles of 20 to 25 
degrees the cartilage changes ivcre also largely in the 
upper part, though the medial part was sometimes in- 
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volved. In the normally built hip joint (CE angle 
over 25 degrees), two types of osteoarthritis were 
distinguished. Type 1 shows destruction of cartilage 
mainly in the medial part of the joint, type 2 in the 
upper part. Osteoarthritis of type 2 has several 
interesting characteristics, above all a double floor. 
The author believes that osteoarthritis of type 1 is an 
expression of primary arthrosis deformans and type 2 
a real chronic arthritis: So-called subluxatio coxae 
acquisita (MorviUe: Acta orthop. Scandinav. 4: 133, 
1933; 7: 107, 1936) is only an example of osteoarthritis 
of type 2. 

Subcostal Swelling of the Soft Tissues in Osteo- 
chondritis. Khut Lindblom. Acta radiol. 25: 610- 
613, Nov. 21, 1944. (In English.) 

Roentgenography has been found by the author to 
be of aid in the diagnosis of osteochondritis of the 
anterior ends of the ribs. With one e.xception, in 20 
cases of osteochondritis tangential films showed a local 
swelling of the soft tissues on the inner side of the 
cartilage or at the junction between the cartilage and 
the bone. The swelling varied in thickness in different 
patients from 2 mm. to 2.5 cm. In most instances, it 
was situated at the level of the second rib; in the other 
cases it was seen in the region between the third and 
si.xth ribs. Calcium deposits were present in two in- 
stances; but it was difficult to distinguish these from 
the normal calcifications of cartilage. 

In the one case in which the roentgenogram was 
uegative and operation revealed chondritis, there was 
a fistxda leading to the sternal insertion of the second 
rib, and the absence of pathologic changes in the film 
was ascribed to the fact that the abscess must have 
drained through the fistula. In this patient, contrast 
filling along the fistula gave a local diagnosis. 

Tangential films of the cartilage in 16 anatomic 
specimens from normal patients showed no swelling 
of the soft tissues such as was observed in the patients 
with osteochondritis. 

Case of Chondrodystrophia Congenita Calcificans. 
Sigvard Jorup. Acta radiol. 25: 580-586, Nov. 21, 
1944. (In German.) 

The author reports the case of a child with chondro- 
dystrophia congenita calcificans, under observation 
from shortly after birth to the age of fourteen months. 
The condition is characterized by small, sharply de- 
fined areas of calcification in the bones preformed in 
cartilage, giving a characteristic picture. The bones 
may be small, and deformities are usually asymmetrical. 
The condition is probably related to classical chondro- 
dystrophy; its occurrence is about 1 in 500,000 births. 
While prognosis is for progressive deformity', cases 
have not been followed for more than two years. A 
table of reported cases is included. 

Lewis G. Jacobs, M.D. 

Case of Hurler’s Disease (Lipochondrodystrophy). 
H. R. Sear and J. K. Maddox. M. J. Australia 1: 
48&-492, May 12, 1945. 

The authors are here dealing with a clinical entity 
which is as yet fairly new to the literature. It exists 
in several forms, all variants of one parent condition. 
This condition is as yet not too perfectly understood, 
with the result that many confusing classifications are 
appearing, some in textbooks w'hich are considered 
authoritatir'e and, indeed, are so in many respects. 


The authors quote from “A Textbook of RadioW 
by^ British authors: “Gargoylism appears to be°u 
allied disease, in that bone changes identical ki 
chondro-osteo-dystrophy are encountered. It rl- 
first described by Hurler, and is referred to as cteto 
osteo-dystrophy of the Hurler type, but theBaffie'gr- 
goylism’, which is more commonly used, Tvell dcAibs 
the large head and grotesque fades of the childtQ 
affected." From this they "beg to differ," u&; 
the firm position that the disease is a lipochoadro- 
dystrophy. 

It would not seem proper to let this statement go 
unchallenged. A thorough review of the literaWre- 
and the description by Brailsford (not dted by fc 
present writers) is the first to follow the crigraal &• 
scription by Gertrud Hurler, though it was wrihcs 
ten years later (Am, J. Surg. 7: 404, September 1929}- 
reveals no particular stress on the lipoid element b th 
dystrophy. As Brailsford approaches the subject, i 
represents a dystrophy in the transformation of car 
tilage into bone; splenomegaly and hepatosep.) 
may or may not be present; corneal opacities mayo 


ay not occur. 

The authors present a case history. The coudm® 
ley are doubtless describing is the one described^ 
ertrud Hurler in 1919, and by Brailsford in hj- 
[orquio also described the condition in * 

ime has come to be attached to one type of me ■■ 
sease. All of the synonyms refer to one b^s 
ty: it is known as Hurler’s syndrome, osteocUon® 
ystrophy, Morquio’s disease, _ gargoyto, V 
londrodystrophy, and dysostosis mulUpIe-''- e ‘ 
r. Maximilian Hubeny and the m 

ther complete study of a case, our report being one 
le early ones in the American 

oentgenol. _46: 336, a ^atherconfusmgns 

e had to onent ourselves, from a rataer 
jorly co-ordinated group of case r^or , _ , 

• te^inolcgy. Going back to the b sm rtri.^^ 
ewing the reported cases and 
mograms, we chose the teran )s = ^ 

hich seemed then coming into 
■etted that we did not dmg o , (c 

mdrome,” since credit is due to 
le first comprehensive Ascription I 

Attempts to use the above-menboned 
isignate separate disease 

ther than forward and tends t A 

ven Caffey in his exceUent 
ay Diagnosis has been Jcsofonccn* 

rminologj', and separates different tyP ^ 

to distinct entities._ . ^ ,^},ich 5bc«' 

There is one cardmal Aagn^ q-pcsc 

; sought in dealing with any jjjj iurr 

urler’s syndrome, ^ early, 

rr spine wiU usually eshAit-^aA autc-J 

characteristic beakMe f/f fonvard; 
argin of the vertebral body i 

r the reason that psstfira appearance 

le vertebral body is ever be forgoAL.', 

riking that, once seen, it j vertebral defwf;,’] 
:ver be confused with any exannnatio''!. ” 7, 
lually apparent at the r ' 

' r only suggested a e 


nd, or only 
t intenmls wiU usuallj 7 g the 

mvincingly. Credit or of " 

rtebral deformity ® J. ‘ ' 
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Identical Twins: Achondroplastic Dwarfs. S. J. 

• oodnian. Ohio State M. J. 41; 621, June 1945. 

'.The author records briefly the delivery of twin 
’hondroplastic dwarfs, who died shortly after birth. 

. he mother was apparently in good health and roent- 
,;n studies showed no abnormalities of her pelvis 
: long bones. Two previous pregnancies had been 
.‘jrmal. There was no history of any unusual illnesses 
the family of cither father or mother. Roentgeno- 
'amsof the infants are reproduced. 

GYNECOLOGY AND OBSTETRICS 

/due of Hysterosalpingography in Diagnosis of 
necological Affections. Origene Dufresne. Urol. & 
tan. Rev. 49; 345-350, June 1945. 

The author describes his technic for hystcrosalpingog- 
ihy with lipiodol. The patient is given tincture of 
lladonna, 20 drops, one hour before the e.'camination. 
le genitalia are prepared and the oil (usually about 
:.c.) is injected with moderate pressure. Its progress 
observed fluoroscopically, and films are taken as de- 
ed (65 kv., 80 ma., 1-2 seconds, with Lysholm grid). 
Such examination supplements other methods of 
'necoiogical study and furnishes valuable infonnation, 
ten preventing unnecessary surgical procedures. It 
indicated in metrorrhagia, sterility, genital pain, de- 
ilopmental anomalies of the internal genitalia, pelvic 
iniors, ectopic pregnancy, and for postoperative ob- 
lyation following surgery of the tubes. It is contra- 
•dicated in the presence of acute infection, profuse 
feeding, and possible pregnancy, and immediately 
'llowiiig a menstrual period. 

The author outlines the findings in the normal genital 
and in various pathological conditions. 

Maurice D. Sachs, M.D. 

Ratology of Pelvic Types and Their Obstetrical 
ignificMce. D. G. Maitland. M. J. Australia 1: 

«'-M 9 .May 26 . 1945 . 

Jt is noteworthy that in the opening section of this 
per the author admits that he has not felt adequate 
; in the Ball method of pelvicephalometry, 

much as “a volumetric method based entirely on 
VO ume capacity of two pelvic diameters — namely, 
diameter and the biischial diameter — 
anac’t ^-r in judgment of the true pelvic 

ionsiil ™Portant factor of pelvic type was not 

niehf^K same time.” Thus, cesarean section 

ibrnctc ^ ^ patient with a narrow biischial 

With ^ pelvis was otherwise adequate, 

tesific P^ivic types, the author follows the 

and Molloy: gynecoid, 
ftat neiv^ ^^tTPenoid, and anthropoid. He points out 
tran*^ ®"ape is important from the standpoint of 
idal hcad'^'^T^ arrest and deep posterior arrest of the 
'.iiattened ' , arrest is associated with the 

segment of the gynecoid, platypel- 
associated arrested posterior position 

' the fiat t!^ anthropoid type. 

' to no 'w ^ pelvis, critical attention must be 
• ^droid pcK J^^P^^'opelvic disproportion. In the 
' dotation; 2^’ ts au interference rvith anterior 
!■ !*®5tcrio. r,n!v arrest and a persistent 

•*^‘6 anthron'"*?'^ ^^®tefore to be kept in mind. 
-■ is nn not be too formidable if 

.. “"o outlet contracture. 

? Percy J. Delano, M.D. 


Pelvic X-Ray Measurements and Pelvic Contraction 
Eric W. Frecker. M. J. Australia 1: 532-537, May 26’ 
1945. 

In the beginning, the essayist stresses certain "postu- 
lates,” which, he points out, apply not only to the 
roentgenology of obstetrics, but to the field of roent- 
genology as a whole: first, that adequate cognizance 
should be taken of the clinical findings and the clinical 
picture; second, that there is no such thing as an 
“x-ray diagnosis,” but the diagnosis is to be arrived at 
by a careful consideration of all the ascertainable facts 
concerning a patient; third, that ive are dependent, as 
radiologists, upon the clinician, and should obtain from 
him not only facts pertaining to the patient’s particular 
problem, but also pertaining to the specialty he repre- 
sents, the better to fortify our interpretations of 
shadows seen in films; fourth, that clinical knowledge 
in any field is necessary to prepare us for new radiologic 
advances, as in radiologic obstetrics and radiologic 
neurology; fifth, that we must strive to acquaint the 
various specialties ivith the possibilities and limitations 
of the roentgen ray in diagnostic work, that they may 
consult us for such aid as we are able to render, and not 
expect of us that which we cannot perform. 

The essayist employs the pelvic type classification of 
Swenson and Molloy: gynecoid, android, anthropoid, 
and platypelloid. For pelvic mensuration, the Thoms 
method is preferred; though for pelvic cavity and out- 
let measurements, the Ball method 'is employed. A 
film is taken routinely in Chassard and Lapine’s posi- 
tion (patient leaning fonvard while seated over the 
cassette, so that the pubic arch lies parallel and close to 
the film) . The type of pubic arch is vieived with regard 
to its relation to a possible outlet contracture. 

The Ball method for the pelvic interior has been 
found better than the “stereoscopic pointer” method. 
Both the Ball and Thoms methods have been found 
accurate, in inlet measurements, within 0.5 cm. 

Percy J. Delano, M.D. 

THE GENITO-URINARY TRACT 

Roentgen Examination of the Urinary Tract with 
Special Reference to Methods of Examination and 
Findings in Individuals with Testicular Tumors. 
Joseph C. Bell, Gilbert W. Heublein, and Hoivard J. 
Hammer. Am. J. Roentgenol, 53: 627-662, June 1945. 

The technical aspects of the roentgen examination of 
the urinary tract are discussed and the roentgen signs 
in some of the diseases affecting it, especially testicular 
tumors, are described. 

For intravenous urography, the proper selection of 
patients is important. Sensitivity to the contrast 
medium should be determined. Patients are prepared 
with castor oil or compound licorice powder given the 
evening prior to the examination. Food and fluid are 
withheld after midnight, and a cleansing enema is 
given one hour before the examination. The roentgen 
examination begins routinely, with a preliminary 
roentgenogram of the entire urinary tract ; another film 
is made five minutes after the injection is completed 
and is developed immediately. Pressure is then applied 
over the sacral promontory by a compression band and 
balloon and maintained for five minutes, following 
which stereoscopic roentgenograms are made of the 
upper part of the tract. Pressure is then released, and 
an exposure of the entire tract is made immediately. 
If normal c-xcretion is occurring on both sides, a roent- 
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geiiogram is made in the upright position, completing 
the examination. If there is delayed excretion, further 
studies may be done up to two and a half hours follow- 
ing the injection. 

In retrograde urography the value of injection of the 
contrast material under rpentgenoscopic guidance is 
stressed. Spot films can be obtained as indicated during 
the injection. Stereoscopic films of the entire tract and 
occasionally lateral views complete the e.xamination. 
The lateral view has been found especially valuable 
in the diagnosis of metastases about the renal pedicles 
from testicular tumors. 

By means of illustrative case reports the roentgen 
findings in various conditions affecting the urinary tract 
are presented. Displacements of the kidneys and ure- 
ters by metastatic masses about the renal pedicles may 
be a valuable diagnostic sign of testicular neoplasms, 
since the primary tumor may be extremely small. 
The various deformities and displacements due to other 
neoplastic masses, perirenal infections, and post- 
traumatic lesions are described. The lateral view has 
been especially helpful in recognizing these, particularly 
when the deformity is minimal. The article is well il- 
lustrated with a total of 41 figures, mostly reproduc- 
tions of roentgenograms, and constitutes a general 
survey of the uses and value of retrograde and intra- 
venous pyelography. L. W. Paul, M.D. 


Injuries of the Urinary Tract: Roentgenological 
Considerations. Arthur P. Echtemacht. Urol. & 
Cutan. Rev. 49: 357-365, June 1945, 

In urinary injuries the type of therapy is largely 
determined by roentgenographic examination. Rup- 
ture of the kidney is found in about 1 out of every 3,000 
hospital admissions for injuries. The damage may 
consist in ecchymosis, subcapsular rupture, or total 
rupture. Hematuria is almost always present unless 
there is a block of the ureter. A scout film may reveal 
absence of the renal or psoas shadow, enlargement of 
the kidney shadow, fracture of adjacent skeletal struc- 
tures, paralytic ileus, and compensatory scoliosis. None 
of these findings, however, is pathognomonic of renal 
injury. For a comprehensive diagnosis pyelographic 
studies are required. These will reveal “(1) complete 
or partial impairment of excretory function on the in- 
jured side; (2) failure of one or more calices to visualize 
due to injury of that portion of the kidney draining into 
those calices and/or blood clots; (3) distortion and 
compression of the calices and infundibula, producing a 
spider-like appearance due to edema and hemorrhage 
into the surrounding renal parenchyma; (4) irregular 
filling of the calices and/or pelvis due to blood clots; 
(5) extravasation of the opaque medium extending 
fan -like from a calix into the renal parenchyma; (6) 
evidence of extrarenal extravasation; and (7) distortion 
of pelvic shadow and evidence of extravasation from 
the pelvis.” The author discusses the advantages and 
disadvantages of excretory and retrograde pyelog- 
raphy, favoring excretory studies in cases of renal 
injury. 

Injuries of the ureter are rare. They occur most 
commonly in association with pelvic surgery. Excre- 
tory urography is the diagnostic method of choice. It 
will indicate which ureter has been injured and the level 
of the injury. If, however, a ureter has been ligated 
during a surgical procedure, ureteral catheterization 
and retrograde injection of one of the commercially 


prepared contrast media will benecessautodelmri* 
the point of obstruction and any associated ureteral cij- 
placement. 

Bladder injuries arc most commonly the remit d 
external force upon a distended bladder. Rupture irsr 
be intraperitoneal or extraperitoneal. Pain and hen- 
turia are constant findings. Here, too, excretory urcj- 
raphy is superior to other methods. The chief roer.!- 
gen evidence is extravasation of the opaque ludhs. 
Anteroposterior and lateral films should be taken as a 
routine because most bladder ruptures occur in fe 
posterior wall. 

Urethral injuries are uncommon. Urinary leteniic, 
pain, and shock are common findings. Careful ei- 
amination should be sufficient in making thediagrrofs 
Excretory studies will help in ruling out injuries of ti; 
proximal urinary tract. 

Not only are pyelographic studies of diapiKti; 
value in injuries of the urinao" tract, but they are c! 
great importance in follow-up observations. 

Maurice D. Sachs, M.D. 


Obstruction of the Ureter in Children. Charles] 
. Kickham. J. Urol. S3: 776-780, June 191o. 

The author stresses the need for a greater efiort E 
le part of urologists to bring about a uropdnto 
msciousness among the medica profosion. The^^ 
ossibilities for preventive urology^ he m m m 
iagnosis and prompt treatment .d 

ormalities of the urogenital systo in » 

high percentage of urinay tract 
enital background. Kidneys are /. 
aily in adult and adolescent life became of ^ ^ 
estructive renal disease which bad i ts 
ary infection in a congenitally handle PP 

[fancy or childhood. ■ — 



.ts and the introduction oi “YnaU tinrt in h 
litated the examination unnao 

;y and childhood. In ra nicasuris, 

ved, also, to be an idea . {olloiving 
itional and anatomical restoration 
•ative renal surgery. spnp*®' 

he author discusses certain sigi a ^jicals! 
5. should dtect 

|,„t to the “I '“.jpetshBdP 

ase in the young. The presen , 

he urine response to m 

ptoms of vesical rreasonubfc pen 

r«is, which do not one or 

:herapy, hematima, “?^’'®f!os 5 ib!c uriW 
,eys, and aMo«uuul pam o P ^ ;oofe con>p!-‘ 
in are mentioned as mdica 
ogicalstudy- le.tnchronicink'^*'®'’,^!,, 

reteral obstruction leads t 

Itant hydronepbrobc des common in‘' 

,ay occur at any point, is mo ^ s 

erovesical and umterop^ " f ^Iculus, sincan 
be acquired, as a I' “ e at the ” o 

n extraureteral iKion. 

ureter and bladder, obnomialili^ ‘ 
are the more 
tal obstruction m the ur 
: Mgh insertion of S«ch 

els in the ureteropehm aiagnm’ 

t be recognized ear 7' j-cnal 

hsBt.nf will lead to irreparable r 



/ol. 46 


Abstracts of Current Literature 


437 


; To attain the necessary, objectives of non-radical, 
;urgery for hydronephrosis, the symptoms must Ijc re- 
ieved, the obstniction permanently removed, infection 
Jiminated, and renal function conserved and restored, 
fhe postoperative evaluation of surgical results is ex- 
remely important. A successful result must be con- 
irmed by urography after a reasonable postoperative 
leriod in order to avoid false impressions of cure. 

Five basic operative technics arc listed by the author 
•or the surgical management of uretcropelvic obstruc- 
ion. One case of congenital obstruction of the right 
mteropelvic junction with high insertion of the ureter 
a a three-year-old child is mentioned, with clinical 
ure and follow-up confirmatory urographic study. 

John H. Freed, M.D. 


TECHNIC 

Military Photoroentgen Technique Employing Opti- 
lum Kilovolt (Peak) Principles. Arthur W. Fuchs, 
m. J. Roentgenol. S3: 587-596, June 1945. 

The optimum kilovoltage theory of technic is based 
pon the premise that for every roentgcnographic pro- 
xtion, there is an optimum kilovoltage that will fully 
enetrate a given part with the production of a mini- 
win of secondary radiation fog. The extensive use of 
hotoroentgen examination by the Armed Forces 
irought to light a number of faults in commonly used 
echnics. These included use of too low kilovoltages, 

00 high milliamperages, and inadequate development 
ir failure to use time-temperature development. In 
irdcr to eliminate the variable factors as much as pos- 
ible, increase roentgen-ray tube life, and improve the 
hapostic quality of the photoroentgenograms, the 
iptimum kilovoltage technic was applied. The use of 

IS technic depends upon the classification of all body 
parts into three groups, small, average and large, for 
; ^ P''^ose of facilitating the use of time factors in 
convenient multiples, and upon a standardized proc- 
essing procedure. 

1 for photoroentgenography, a generator capable of 


delivering 100 kv.p. at 200 ma. should be employed. 
A synchronous timer capable of timing in tenths of 
seconds is necessary. The constant factors include a 
kilovoltage of 100, milliamperage of 150, distance of 36 
inches, and use of a stationary grid. The time is varied 
according to the size of the patient, 0.2 sec. for small 
(17-24 cm. chest thickness), 0.3 sec. for average (25-27 
cm.) and 0.3 sec. for large (27-32 cm.). For chest 
ithicknesscs above 32 cm., 14 X 17-inch films are used. 

The use of such a high kilovoltage provides a long- 
scale contrast, so that all detail is visible, yet the density 
is never excessive; the abundant secondary radiation 
produced is controlled by the stationary grid. The long 
axis of the roentgen tube should be vertical, with the 
cathode end uppennost. In this position the greatest 
quantity of roentgen rays is directed toward the upper 
thorax, where the greatest tissue density usually exists. 
The rate of operation should/ be one stereoscopic pair 
per minute. In processing, a standardized time- 
temperature method is essential. Photoroentgen film 
requires eight minutes development at a temperature 
of 68° F. in fresh Kodalk developer. Lack of adequate 
development was a major factor in the poor results ob- 
tained earlier. L. W. Paul, M.D. 

Wet-Film X-Ray Viewing Room. Leo H. Garland 
and Milo T. Harris. U. S. Nav. M. Bull. 44: 1288-1291, 
June 1945. 

The authors show plans for construction of a wet-film 
viewing room which had been found useful under condi- 
tions which do not permit extending the wash-water 
tank through the wall of the dark room. The viewing 
room is between 4 and 6 feet square and is provided with 
film illuminators, preferably wall-mounted. A light- 
proof pass tunnel below the level of the loading bench 
carries a w'ooden frame holding 6 films (14 X 17-in.). 
The frame slides on two wooden rails and is pulled 
manually from one room to the other. The light- 
tight lids of the pass tunnel are guarded by a simple 
sliding metal bar on top, so that when one lid is opened 
the other cannot be raised. 


RADIOTHERAPY 


] neoplastic DISEASE 

t 

Mammae. The Norwegian Radium 
land P n 1932-1942. Rolf Bull Engelstac 

11944 radiol. 25 : 444r-459, Nov. 21 

.(In English.) 

ten-year period, 1932 through 1941, 142 
■^’orweri* 139 women, were treated at th? 

!mae. Radium Hospital for adenofibrosis mam- 
'atheuD^^^° ® ^'terations in the breasts, particularlj 
In 54 casp*^'^ ““ter quadrant, were found in 136 patients 
''2, the onl ' outstanding symptom, and ir 

■ 'nvcrcd A tumor was accidentally dis- 

Tuino ^ P^tt^*4ts and was the only symptom ir 
®P°“taneous pains occurred togethei 
nodes " Thirty-two patients had enlarged axil- 

‘ twenty-three of the patients witl 

' Wamma 'vere treated by roentgen rays 

; Uvo fi iiradiated tangentially from both 
' «suaUv n - breast. The field varied ir 

y oeing from 15 to 20 cm. in length. The 


technical factors were 180 kv., 4 ma., F.S.D. 50 cm., 
with a filtration of 0.5 mm. Cu. Each field was given 
a series of five treatments of 150-200 r, so that each 
breast received a total of 1,500-2,000 r in the course of 
ten to twenty days. Seventy-four of the 123 patients 
were symptom-free at the time of the report; 16 were 
relieved of pain but still had palpable mammary thick- 
ening; 6 were improved, with pain and palpable thick- 
ening; 27 were unchanged. Seventeen patients were 
subsequently operated upon. 

Seven women bore children after the conclusion of 
the treatment. There was little or no milk secretion in 
4 of these patients; lactation was abundant in 1, and in 
the other 2 cases no information is available. 

On Improving the Results of Treatment in Cancer of 
the Collum of the Uterus. J. Heyman. Acta radiol. 
25: 561-563, Nov. 21, 1944. (In English.) 

Heyman discusses a paper by Hultberg (Abst. in 
Radiology 45: 643, 1945) which recommends hyster- 
ectomy on a larger scale in irradiated cases of cancer 
of the cervix, with a view to preventing local recur- 
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rences. Hultberg considers hysterectoinj* advisable tumor?”. Cure depends on remoral o- co- ■ . • 
because of the great number of local recurrences follow-- struction of the neoplasm before meu-ta-'- 
ing irradiation, the presence of %'ital cancer tissue in Ladd’s five-year sun-ival rate of about 
specimens removed after radiotherapy, the results series of cases treated by surgical remoraldo- .V 

already obtained by the proposed inten-ention, and Surg. 108: 885, 1938) has not been apn-^v,.; C 

finally the impossibility of curing a local recurrence by other surgeons. Of 20 patients treated at Jp-'-’ 

repeating the intracavitary application of radium. Hospital by irradiation alone, 5 are living riP 
Heyman is of the opinion that statements as to the evidence of disease, five or morPvears after teP- 

percentage of local recurrences are unreliable and the The author does not, however, advocate tbi ir- 

presence of vital cancer tissue in specimens removed cedure. In cases without demonstrable intPP; 

after irradiation of little importance. He believes that he recommends preoperative .x-ray treatment, IwTti 

the number of patients lost at routine hysterectomy will one of three portals daily. Usually in about IwotoL 

probably e.xceed those saved by the operation. Results the mass is no longer palpable. The b'dney is tb; 

following radiotherapy in cervdeal cancer at the Radium- promptly removed, with damping and ligauon of 6. 

hemmet are submitted. These show that the five-year renal pedicle before the tumor is disturbed. If uj 

cure rate during the past seven years has increased e.\'tension of the tumor is seen, postoperativeinadiri- 

considerably. Heyman believes that attempts to pre- is given, 100 r daily to one of four portals coveri:' tb 

vent local recurrences by improving the radiothera- side of the abdomen from which the tumor ra; k- 

peutic technic promise more than routine hysterectomy moved. In cases with demonstrable metastas;, b 

following irradiation. radiation alone is recommended for its paUiatirc efio. 

H. H. Wright, .M.D. 


Wilms’ Tumors. Archie L. Dean. New York State 
J. iSIed. 45: 1213-1217, June 1, 1945. 

\’arious aspects of Wilms’ tumors are discussed, 
using as a basis the reports of other workers in addi- 
tion to experience with SO cases seen at Memorial 
Hospital (New York). 

In infancy Wilms’ tumors are second in frequency 
only to tumors of the eye. They are congenital, em- 
brv'onal, mixed tumors, arising from the kidney anlage. 
The average age of patients when the tumor has been 
discovered is about three years. The stage of em- 
bryonal development at which the tumors arise is of 
great clinical importance because this factor modifies 
the structure of the growth, its natural history, and to 
a considerable degree its response to different types of 
treatment. 

Wilms’ tumors grow rapidly and tend to metastasize 
fairly early, both by lymphatic extension and by way 
of the blood stream. Symptoms usually do not appear 
until late. If growth of the tumor is sufficient there 
may be v-omiting, loss of weight, asthenia, anorexia, 
and the appearance on the abdomen of tortuous, di- 
lated. superficial veins. Accidental discovery of a mass 
in the abdomen was the first finding In 64 per cent of 
the SO cases seen at jMemorial Hospital; pain in the 
loin or abdomen in 16 per cent; asthenia and malaise 
in 12 per cent; hematuria in 4 per cent; frequency of 
urination in 4 per cent. Fever is frequently present. 

Discoverj- of a palpable tumor in the kidney region 
is the most important diagnostic sign and its presence 
in a j'oung child should lead to a tentative diagnosis 
of Wilms’ tumor. Other less frequent abdominal 
masses to be considered in differentfal diagnosis are 
Ijunphosarcoma or other tumors of the retroperitoneal 
or mesenteric Iv-mph nodes, suprarenal tumors, tuber- 
culosis of the kidneys, hydronephrosis, polycv-stic 
kidneys, tuberculous peritonitis, hepatic tumors, 
ovarian tumors, splenomegaly, pancreatic tumors, 
fecal tumors, and psoas abscess. Intravenous and 
retrograde urography and kidnej- function studies are 
recommended. Under no circumstances should the 
tumor be incised to obtain material for microscopic 
study, since this destroys the capsule and encourages 
rapid and widespread growth. 

There is no clear-cut unqualified answer to the 
question. “What is the best treatment for Wilms' 


Multiple Carcinomas. A Case of Four CoujccdiTf 
Primary Carcinomas with Apparent Cute. C. A. In- 
land. J. A. M. A. 128: 356-359, June 2, 1945. 

A case in which four metachronous priman’ carea 
(adenocarcinoma of the right breast, squacKS-w. 
carcinoma of the esophagus, basal-cell cardnouia o.U 
left cheek, adenocarcinoma of the colon) occumj ^ 
the same person within a period of ten years isitr^t-- 
Two of the lesions were treated by radical surgtq a:, 
tivo by roentgen therapy, apparently with co...,.- 

cure. . ,1 

This is one of the first recorded cases of 
the esophagus with five-year cure 
irradiation. Irradiation was administer^ (-« ' 
munication, J. A. lil. A. 128: 1046 .4ug. -1.1^ 
a thirtv-eight day period m daily (oei^ * 
interval was forty-eight or seventy-two ^ 

of twenty-four hours) doses of 100 r, to a .|^ 
3,000 r, to each of four 

and right and left oblique latera . , y ggjtiojr.: 

was well tolerated, with a minimum 
discomfort. Follow-up roentgenograms 
the esophagus to be apparent!} norma 

Roentgen Treatment and ffie 
Giant CeU Tumour in the Osseous ^,; 
Tears’ Cure). Gosta Jafson. AcU 
569-579, Nov. 21. 1944 (In 

Four cases of giant-cell tumor of d.f. 

which were treated by arc rcccrf-f; 

Followed by ten to twelve year -jjg treatnit'::' 
The dosage which should be used 
mch tumors is discussed. Pre- ami P 
-oentgenograms are reproduced. 

Research with •=' 

nent of Leuke^- En L ^ 

)14-624, Nov. 21, 1944. (In rcsean',. 

The radioactive ® "jfcontainin.? 
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.id leukemic experimental animals, radioactive plios- 
norus tends to localize in the lymph nodes, spleen, 
, id liver. It should be possible, therefore, to use this 
ement to give selective boinbardnicnt with beta 
irticles to leukemic tissues. Similar selective absorp- 
on of J 5 P by other neoplasms has also been demou- 
j-ated. The use of radioactive sodium was not based 
.1 metabolic selectivity, but on the idea of general body 
radiation. 

This report is based on 4 cases of myeloid leukemia, 
of lymphatic leukemia, and 1 of polycythemia vera. 

■ litially the radioactive salts were given intravenously 
•id retention and excretion checked with a Gcigcr- 
Tiiller counter. The increased count was found to 

St as long as four but not five days after each iiijec- 

■ on. Later the phosphate solutions were administered 
^ y mouth in various media, of which glucose solution 

roved the best. The dose was 1.2 me. in a week, later 
riduced to 0.8 me. Patients showed a rather poor 
. sponse to radioactive sodium, but the response to 
ndioaetive phosphorus was much better. Only pallia- 
on was obtained in all cases. Anemia did not occur 
5 a result of this treatment, nor were there any side 
'.actions. Lewis G. Jacobs, M.D. 


•; KON-NEOPLASTIC DISEASE 

Roentgen Therapy for Acute Encephalitis. U. V. 

• and Roger Lough. Am. J. Roentgenol. S3: 
■97-402, June 1945. 

.' The results of roentgen therapy in 49 cases of acute 
-•ncephalitis are reported. The average skin dose was 
0 to 100 r to each side of the head, including the base 
: ’ , , daily or on alternate days, usually for 

• : otal of 300 r or less. Usual 200-kv, technical factors 
I'cre employed. Of the 49 patients, 29 recovered, 15 

1 died, and in 4 there was no follow-up. 
' dv obtained when roentgen therapy was 

.-i en before degenerative changes were established in 
jit nervous system. Relief of symptoms and 
'v..”* dramatic in many patients, improvement 
®'nmng within two to three days. 

L. W. Paul, M.D. 

Treatment of Tinea Capitis. Lester 
tiiion ^^dman and Lawrence G. Beinhauer. Urol. & 
if; 376-378, June 1945. 

tinea (1944-45), 53 patients with 

^ males and* 10 roentgen therapy: 41 

■ Tears p ^ ^®”Sing in age from two to twelve 

Aiolet rays 'ras examined under filtered ultra- 

; nic °f the Kienbock- Adamson tech- 

: .'iiametcr °^®d: that is, 5 circular fields 5 inches in 
p'^^cipital ®®”^®red over the vertex, frontal, 

renters of rg supramastoid areas. The port 

were exactly 5 inches 
' at • n '^‘^"^^al rays of adjacent portals were 
w bcated at ®nch other. All areas were 

' 25 cm factors being 100 kv.p., 10 

V given. E Approximately 380 r per field 

' *rrn to twpnt'^'f uniform, beginning in seven- 

; I'rrk fa 4 ^ days. It was complete in about 

' ^ Patients epilation was obtaine 

rtti pt .^r’d in one there was no eoilation. 'Re 
Sevt 


in one there was no epilation. .... 
took place within ten to twelve week; 


'tn patient — “ witmn ten to twelve 
s complained of headaches and 


eight to twelve hours after therapy, but these symp- 
toms rapidly disappeared. There was also some 
pruritus, and furunculosis and occipital adenitis oc- 
curred as a result of scratching. 

Maurice D. Sachs, M.D. 

TECHNIC 

Experiences with Roentgen Rotation Therapy. Lars 
Edling. Acta radiol. 25: 427-443, Nov. 21, 1944. (In 
English.) 

The apparatus for roentgen rotation therapy at the 
Gutavus V Jubilee Clinic in Lund is described, to- 
gether with a discussion of the main principles of rota- 
tion therapy. A short report of the technical details 
of treatment, the dosage employed, and results ob- 
tained is included. A comprehensive bibliography on 
roentgen therapy with a movable beam is appended. 

Condenser Ionization Chambers for Measurement of 
X-Rays in Body Cavities: Physical Problems in Their 
Design. F. T. Farmer. Brit. J. Radiol. 18: 148-152, 
May 1945. 

The construction of a small condenser ionization 
chamber is described. It is suitable for insertion into 
body cavities so that the depth dose can be measured 
directly. It has a capacity of 200 r with suitable accu- 
racy for measurement during treatment. 

Stonev j. Haivlev, M.D. 

A New Circuit with Special Applications in Gamma- 
Ray and X-Ray Dosimetry. L. A. W. Kemp. Brit. 
J. Radiol. 18: 107-112, April 1945. 

A simple circuit by which two ionization currents 
may be compared is described. This was designed 
primarily for measuring radon seed strengths, and its 
use for this purpose is described in detail. It may be 
used for measuring x-ray beams also. It can be cali- 
brated to read directly in r. 

SvDNEY J. Hawley, M.D. 

Defects in Roentgen Tubes Demonstrated by 
Gamma-Ray Photographs. Sven Benner. Acta 
radiol. 25; 414-417, Nov. 21, 1944. (In German.) 

In a number of x-ray therapy tubes the output de- 
creased for no apparent reason. Attempts to radio- 
graph the target with x-rays (165 kv.) were unsuccess- 
ful because of diffuse fog, but gamma-ray photographs 
of satisfactory quality were obtained by using a 50- 
mg. radium tube with 0.35 mm. gold and 0.30 mm. 
platinum filtration. At a radium-film distance of 70 
cm. an exposure of four to five hours was required with 
intensifying screens, or about thirty hours without 
screens. These films showed that the tungsten button 
had worked loose from the copper stem in several in- 
stances. Lewis G. Jacobs, M.D. 

A Technique for Anto-Radiographs of Radium Con- 
tainers. Dorothy F. Clephan. Brit. J. Radiol. IB: 
117-120, April 1945. 

A method is described for checking the distribution 
of radium in tubes and other containers, by autoradi- 
ography. The radium containers are placed on a tray 
made of clear film in which have been cut grooves to 
keep the needle or tube from rolling or sliding. Identi- 
fication of the container may be made by placing lead 
numbers and letters beside it on the tray. The tray is 
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then placed in contact -svith an x-ray film. A flash 
e-xposure is made ivith ordinary light to outline the 
container and its label, and the container is then 
allowed to make its own exposure on the film. A for- 
mula is given for determining the exposure. All radium 
containers should be examined in this manner every 
five to ten years. Sydx'ey J. Hawley, hl.I). 


EFFECTS OF RADIATION 

Implications from Studies with Physical Carcinogens. 
Paul S. Henshaw. J. Nat. Cancer Inst. S: 419-436, 
Jime 1945. 

The practical effects and the theoretic effects which 
produce a state from which cancer is generated are set 
forth in this article. The paper "(1) brings together 
pertinent information derived from studies with physi- 
cal carcinogens; (2) considers the broad implications 
arising therefrom; (3) seeks to correlate the findings of 
similar results obtained with other carcinogens; (4) 
examines this body of evidence in the light of various 
ideas of cancer; and (5) sets forth the writer’s xuew of 
carcinogenesis at this time.” 

The more significant physical carcinogens are listed 
as mechanical irritation, heat, sunlight, ultraviolet 
light, and ionizing radiations. Under this last heading 
the author considers radiocarcinoma, radiosarcoma, 
and radioleukcmia. 

Radiocarcinoma was of more frequent occurrence 
in the early days of roentgen therapy, when the ef- 


fects of irradiation with x-rays were not apprechd 
Radiosarcoma is well illustrated by the radmn 
dial cases, in which the ingestion of ratbum vx: fj. 
lowed by the occurrence of bone sarcoma (Ma-thri; 
Am. J. Cancer 15: 2435, 1931). RadioleukmhhW 
lieved to have a higher incidence among radisiry.i 
than any other group. The role oF radiation h fc- 
fcemia has also been shown experimentally, an cri- 
dence of 3.5 per 1,000 being observed in irra&d 
mice as compared with 0.6 per 1,000 in nDn-irradaii-; 
mice (Krebs, Rask-Nielsen, and Wagner; .Wa ncil 
Supp. 10, 1930). 

The combined action of physical and chemical cr- 
cinogens has been found to be the quickest and snrs; 
way to produce skin cancer in animals. 

The remainder of the article gets away from th 
recording of findings in the literature and disafS: 
current theories on carcinogenesis under the foBoaki 
headings; (1) findings with carcinogens other fc 
physical; (2) similarity of embryonic differentislia 
and cardnogenesis; (3) views regarding the undub.-i 
cancer process; (4) cancer as a form of dffierenthte 
(5) general views, under which heading the awri 
puts forth his views on carcinogenesis and nicely i:u 
grates the time-honored triad of (a) something ctmt; 
into the ceUfrom outside, (6) changes in 
inherent constitutional elements of the ceil, (£)api- 

ess of development. . . . 

This article dearly shows long 3 SS(^t oa nrtj 
subject to which no solution is J 


EXPERIMENTAL STUDIES 


Mechanism of Shock from Bums and Trauma 
Traced with Radiosodium. Charles L. Fox, Jr., and 
Albert S. Keston. Surg., Gynec. & Obst. 80: 561-567, 
June 1945. 

In studies of shock, emphasis has recently shifted 
from the plasma proteins and other colloids to the elec- 
trolytes. Clinical studies in shock caused by extensive 
thermal bums have demonstrated the therapeutic 
efficacy of large doses of sodium salts in isotonic solu- 
tion and led to the discovery of an unexpectedly large 
sodium retention. These studies suggested that re- 
distribution of sodium was possibly a fundamental 
derangement in shock and prompted experimental 
studies with radiosodium. 

Two types of experiments were conducted in mice 
subjected to standardized shock from bums and trauma. 
In one type the animals were given radiosodium in 
isotonic sodium chloride. Shock was produced twenty 
hours later, and the concentration of radiosodium in 
the tissues and organs was determined. In a second 
type of experiment shock was produced first, and the 
animals were then treated with radiosodium in isotonic 
saline. Twenty hours later, upon recovery from 
potentially fatal shock, the radiosodium content was 
determined in tissues and organs. 

The sodium content of injured skin and muscle was 
found to be greatly increased and to exceed the gain in 
water (edema) . This indicated that additional sodium 
accumulated in the intracellular compartment. 

As a result of redistribution of sodium and water, 
approximately one-half the total amount of e.xtracellular 
sodium was side-tracked and rendered unavailable. 


Iministration of this amount of sodium 

0.9 per cent sodium chloride contaming rad 

, by n..yly 'Sitt 

the injured mice but by escret on '’f 
imals. The hypothesis that ^ P « 
the site of injury is the most Tt 

oduction of shock appears^ ^ jjryd 

lume of circulating 

pendent upon the volume of ^ jijje-traciWi' ! 

concentration of sodium. rcductios t 

Hum in injured tissue M-P. 

isma volume. 

Resistance to Tumour Grafts Produce j 

nnour Extract. S. Russ and G. M- tico 

idiol. 18: 173-175, Jme 194o- 

A ceU-free extract of Jensen s m^- 
ned by squeezing the JJere 

lected into other animals, W 

>culated with small the state o*; 

rious results ensued, ^epen S jf ' 

mor from which the e.xtract uas^^^ 

5Wth from which in 

aidly growing, the e.xtr3Ct n-a-' 

imal was stimulated. • If the r- 

mor regressing either the 

irradiation, regression oc^ p^iying t!n-= 
npient. Alany of the ammals rc 

tract were totaUy tlmor 

tract was from an 1 i,f,cr rtinu'kt'Ctt ^ 

gun to shrink, no J- 

ion, was seen. 
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'.The Value of Orchiectomy in the Treatment 

of Carcinoma of the Male BreasT 

T, LEUCUTIA, M.D. 


Harper Hospital, Detroit, Mich, 


E xperimental advance of the last dec- 
’ ade resulted in the not unexpected 
discovery that sexual hormones play an 
important role in the causation of rather 
large groups of cancer. It was established 
hom the earliest days of cancer investiga- 
tion that one-third of all cancers occurring 
in the female and almost one-tenth of can- 
cers occuring in the male originated either 
in the primary or secondary generative or- 
gans, but a documentary scientific explana- 
tion for this could not be furnished until 
recently. 

The progress of research has been some- 
swift, as is readily understand- 
^ c, in the field of animal cancer and, 
etefore, a brief consideration of the more 
plac”^ may not appear out of 

(1)) in the Caldwell Lecture of 
So ^ American Roentgen Ray 

ner'tv,^’ in a comprehensive man- 

tion W experiments on the rela- 

t\Ti ^ ^ hormones and certain 

of ^^ncer of the genitalia, as cancer 
ProsA tioth sexes, cancer of the 

ofth^f^’ connection with cancer 

dencp breast in mice, he found evi- 
certai pointing to the fact that in 

tant ^ strains two factors are impor- 
the causation of the neoplasm; 

America Meeting of the American Ros 

• ^»«ago, in., Sept. 24-29, 1944. 


the hereditary factor, which is transmitted 
by the maternal parent, and a second fac- 
tor, which is contained in the milk. If 
high-cancer strain offspring are foster- 
nursed on low-cancer strain mothers within 
twenty-four hours after birth, cancer of the 
breast develops rarely, whereas if low- 
cancer strain offspring are foster-nursed on 
high-cancer mothers, the cancer incidence 
rises from zero or thereabouts to 15 per 
cent. From this evidence, Rhoads de- 
ducted that, in the presence of both the 
hereditary and milk factors, the secretion of 
the ovary by rhythmically releasing estro- 
genic substances into the blood stream is 
directly responsible for producing cancer of 
the breast. The anterior lobe of the pitui- 
tary gland also plays a certain role by con- 
trolling the secretion of the ovary. As a 
further step, Murray transplanted ovarian 
tissue into castrated male mice of a strain 
in which the females possess a high inci- 
dence of breast cancer and thus he was able 
to produce experimental cancer of the male 
breast in a similar manner. 

The theory of estrogenic causation of 
breast cancer in mice received additional 
support when, as a result of numerous and 
varied investigations, it was noted that the 
administration of ovarian secretion elicits 
in both sexes diffuse epithelial stimulation 

;gen Ray Society and the Radiological Society of North 
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of the mammary gland which, after passing tomy) in the premenopausal stage, but tk 
through successive stages of metaplasia, number of cases published is still too small 
leads to malignant neoplasia. In most to warrant final conclusions, 
instances, because of the slowness of the In mammary carcinoma in the male, 
process, on histopathologic analysis various castration, which is best accomplished by ‘ 
stages of metaplasia are encountered at bilateral orchiectomy, is of recent origin, 
the same time until at one more critical Furthermore, because of the rarity of 
point the change culminates in cancer. If breast cancer in the male as compared to 
this focus is removed, the next most ad- the female, only a few cases are described 
vanced point undergoes a similar evolu- in the literature. It is not surprising, there- 
tion, and so on until the process becomes fore, that here, too, the conclusions as to , 
regional or general. In the presence of an the value of the procedure should be indefi- 
already existing mammary carcinoma, the nite. Farrow and Woodard (3), in Janii- 
administration of ovarian secretion makes ary 1942, published their experience in 3 ■ 

the disease much worse. Contrariwise, female cases and 2 male cases of raammar}’ 

the suppression of the ovarian secretion in carcinoma with bone metastases. All 3 , 
certain well outlined experimental situa- female patients received male hormone 
tions tends to forestall the development of with unsatisfactory results. Of the mae 
breast cancer or, if one is already present, patients, one likewise received ma e or 

to slow down its progress. mone (testosterone propionate), an m 

If we accept the estrogenic origin of other a bilateral orchiectomy has 
mammary carcinoma in the human being, formed. In the first patient, t e 
it is reasonable to expect that some of the metastases continued to sprea , 
obser\'’ations made in animal experiments logic fractures developed, and dea en 
should hold for both men and women. Es- in ten months. In the secon pa : 

peciaiiy the suppression of the function of gression of the tumor and o e ; 

sexual hormones should offer a fertile ter- metastases, with complete re e ! 

rain of clinical apphcability. Unfortu- occiuxed in four 
nately, the problem is not so simple as it Roentgenograms of the s e ^ 
would seem a priori. In mammary carci- no further spread, and the o 
noma in the female, siugical or roentgen stroyed areas showed jhe 

castration has been apphed periodically for tion, indicating healing of 
nearly half a century', and the conclusions decrease of the estrogeruc exc e 
as to its value are stiU far from definite, as a stable 17-ketosteroid (m gfjjijng 

A recent review' of the subject (2) permits the orchiectomy were ibis 

the following rather vague deductions: features. Rhoads (1). 

(1) In the presence of osseous metastases, work, states that w'hen ma e 

roentgen castration is beneficial in one- tosterone) or female ^nd 1 

third of the cases of mammary carcinoma, was administered to the ivas 

producing symptomatic relief and perhaps the male patients, the j.jse of 

some prolongation of life. (2) In local promptly followed by a ^ 

recurrences and generalized visceral me- the serum calcium wi 

tastases, roentgen castration is of no par- phosphatase and an 

ticular value, although sporadic favorable calcium in the urine. enorfflO«-i'’ 

results are described in the literature. (3) the sex steroids sbmu a me 

In the operable group of mammary carci- the rate of growth o calci”'^ 

nomas, routine roentgen castration is con- tastases in the bone, 

sidered a futile effort, having no influence out of the bone an ^ 

on the final results. More recently, con- creased bone destruc lo pfcbi^cto^} 

siderable benefit is being claimed from male patient, in w tJje 

surgical castration (bilateral oophorec- removed at least one s 
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' e tbe entire spine. B. The same case one year after orcbiectoay, 

hormone ' appearance of the spine. 

curred. ^ reverse effect oc- e.xaminations from April 1925 to June 1937 remara^f 

'rx . HSffattVP fnr pvif1p'nr*A nf rpmTrAnr*A nr mPtaStJi^S. 


Curred. ue- exammataonsiroiTi Apnli935toJunem/remaistu 

Becatjcp f • negative for evidence of recurrence or metastascs. 

litorn f • paucity of material in the patient returned vith a re- 

ure, it appeared worth while fn nrf> current nodule in the axilla near the anterior /ow. 
sent two additional cases of ns-n tK-x. nodule was about 2 cm. in diameter. It vas 

male breast in which orob* ^ cer oi the excised immediately under local anesthesia. 
performeri Uiectomy has been microscopic report at this time was cvHndricalcdi 


f^urther 15o-b+ t-uese may help to throw carcinoma. From June 30, 1937, to Dec. 30, 

sUt on the subject. the patient received three additional senes ot 

Case I: T r m r deep roentgen therapy. The procedure was idenh- 

1933, a small flat ^ “°^iced, in the fall of cal with that used former!}'. Further penW!^ 

On Sept ^>4 1 QQI Tfovth under the right nipple, check-up examinations continued to gtveneja ir 
I rnar, a radical r imn .u *i,nf time tw 


1933, a small flat “°^iced, in the fall of cal with that used formerly. Further penW!^ 

On Sept. 24 iQ-^u right nipple, check-up examinations continued to give ueja u 

breast was perform^H^ mn of the right results until the summer of 1942. At tliat time ■ 

advanced scirrhnitc^ ’ • ^ microscopic report was patient began to experience severe pain in me ^ 
volvement ot the breast with in- lost weight rapidly. Roentgenograpl»v s 

healed rather <=Wt The wound on Oct. 10, 2942, revealed widespread osseousinef-^ 

April 1935^ three December 1934 to tases{ Figs. 1 and 2), but there ^Yas no eviaea 

Were given with roentgen therapy local recurrence or vdsceralmetastases. 

anterior thorSc S'"’ '- 1 ^ ' ^"«re rigK On Oct. 31, 1942. a bilaterai orchiectomy ^ 

fradavicular fossae w’ supraclavicular and in- formed. The microscopic study of the 

100, and 90 per cent '^'^ses of 110, fibrous atrophy. The patient made an 

successive series = j, administered in the cover}'. Within four months, he regamed » 

__ — _ • epeated periodical check-up weight and became completely symptom- « 

. ; Ope hundred percent Srwi 

air) given in one seance on » ’’ fo25rm grams made Sept. 17, 1943, revealed ‘f‘; 

ravTf**’^ jf the Qualk-^nf^th^' fhe osseous metastases with good reo^^ih 

fomerly d„.ro,,d ‘“f. i!’- i« 

itli oOO kv. eqiiiv ■ Cu1 quality is that obtain^' the present, the patient is well and appa 

' of carcinoma. 
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II- A, Recurrent cancer en cuirasse in a case of a primary carcinoma of the male breast, 
• Ine same case four months after orchiectomy, showing definite improvement. Following this, generalized 
metastasis developed, with death about four months later. 


, • W. F. K., male, age G7, noticed progre 

®’y®^"l'“'gementof the left breast in November 194 
t the end of December 1942, a local mastecton 
was performed. The microscopic study revealed 
‘g y malignant medullarj’’ carcinoma with mar 
nyperchromatic giant cells. On Jan. 11, 1943, tl 
P referred for radiation therapy, to be fc 

owe by radical mastectomy in six to eight week 
torn Jan. 15 to Jan. 19, a full series of deep roen 
gen therapy was given with 200 kv., 1 mm. C 
th directed to the entire left anteri 

cere^^’i infraclavicular, ai 

eivpn^ Regions. A dose of 110 per cent SUD w 
wao Alarch 15, 1943, a radical mastecton 
ormed. The microscopic analysis at th 

nothing to reveal the nature of L 
ongmal process. 

ceived"\^aa-^. August 26, 1943, the patient i 
withE ^ .udional series of deep roentgen thera] 
ticnl the teclmic of procedure being ide 

heretif^ 0^ Jan. 10, 194 

siv'^ ^ recurrence in the site of the mi 
appearance of cancer en cuiras 
metastas ^ns also evidence of beginnii 

"eight rapidf dver. The patient was losii 

formed'^^'v^' ^ bilateral orchiectomy was ps 
Provenietir months there was definite h 

f'gressionoftl'l^ ai 

local recurre ^lay 1944, t 

'isccral — became active, and generaliz 

1944 41 , rapidly developed. On Augr 

me patient died. 


DISCUSSION 

Although two cases are insufficient to per- 
mit any definite conclusions, individually 
they can well be placed in similar groups 
observed in female breast cancer, where 
our knowledge is more complete. In the 
first case,' after a period of about nine 
years, during which the primary growth 
and the regional lymph node metastases 
were completely brought under control 
by a combination of radical surgery and 
intensive radiation therapy, widespread 
metastases developed in the skeleton. 
Bilateral orchiectomy was performed in 
October 1942, merely as a last gesture in 
a hopeless situation. Within a few months 
there was a dramatic response. The severe 
pain completely disappeared and the pa- 
tient regained his normal health. Roent- 
genograms revealed disappearance of the 
osseous metastases and showed compact 
reossification within the areas formerly 
destroyed. At present, nearly two years 
later, the patient is in good condition and 
the carcinoma still appears well controlled. 
This behavior, although unusual for such 
extensive carcinomas of the male breast, is 
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encountered not altogether infrequently in 
osseous metastases of the female breast 
following roentgen castration associated 
with other methods of treatment. Experi- 
ence with a large number of cases at Harper 
Hospital shows that a symptom-free sur^ 
vival of three to four years, if no other vital 
viscera are involved, is common, and that 
individual patients have lived as long as 
ten years, although marked generalization 
of the osseous metastases existed from the 
beginning. 

In the presence of local recurrences or vis- 
ceral metastases of mammary carcinoma, 
the results were not as satisfactory. In the 
second case, the progress of the carcinoma 
as a whole was much more rapid than in 
the first, indicating a considerably higher 
mahgnancy index. Within a short time 
following radical surgery and very inten- 
sive irradiation, local recurrence developed 
in the form of cancer en cuirasse and there 
was evidence of beginning distant visceral 
metastases but no involvement of the os- 
seous system. Here, too, following orchi- 
ectomy there was a definite initial response, 
with great improvement generally and a 20 
lb. weight gain. The local recurrence re- 
gressed to about half its original size. 
Soon, however, the metastases in the vis- 
cera, especially the liver, got out of con- 
trol, and the patient died nearly eight 
months later. Thus, the response to cas- 
tration in this case conformed very much 
to that observed in similar instances of 
female breast cancer. 

The reason why osseous metastases 
from mammary carcinoma of both sexes 
respond more readily than local recurrences 
or visceral metastases to the castration 
treatment, particularly in appropriate as- 
sociation with other methods of therapy, is 
not clear. It is possible that a neoplasm 
which, despite everything, produces local 
recurrence or swiftly invades distant vis- 
cera represents a cancer of extremely 
great activity from the beginning and that 
thus the removal of the estrogen source 
would have httle or no influence on it. 
On the other hand, metastases to the osse- 
ous system are known to occur at a some- 


what later period (in the first case nearly 
ten years after the onset of the carcinoma), 
suggesting a slower rate of growth of the 
cancer. Moreover, the osseous system it- 
self does not possess a function as vital for 
the survival of the body as, for example, 
the liver, brain, and most other viscera, a 
fact which, in the end, results in an appar- 
ently additional prolongation of life. This 
view is supported by the long clinical ex- 
perience in connection with breast cancer 
in the female. Despite some very spec- 
tacular initial results, a reactivation of the 
osseous metastases occurs sooner or later, 
and there is not a single case on record m 
which castration has produced a pernia- 
nent control of the secondary bone lesions 
in carcinoma of the female breast. The 
good result in our first case of carcinoma of 
the male breast is only of about two years 
duration, so that observation must he 
continued for several years before a hna! 

conclusion can be drawn. 

Perhaps one should also mention 
fact that recent experiments by Woo ey, 
Fekete, and Little (4) have demonstrate 
that the removal of the 


the male or the female mouse was 
by changes characteristic of 

the stimulation was female-hh 


That uic Ti'oi; 

rather than male-like of 

evidenced by the lack of .ytjiof 

the accessory sex glands and e ^ 

the mammary glands. A nodular^^^^ 



influence, especially since the 
changes have always prec 
tion. This observation « 
since it may help to exp ai /^egtostcc 
ministration of a male j^yation 

one propionate) produces can- 

the osseous metastases m mamm 0 
cer of both sexes, as esc lia? 

and Woodard (3), and why castr 

the opposite effect. 

SUMMARV AND 

■Two cases of at a ''"J’ 

breast are presented m 
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advanced stage, orchiectomy was per- 
formed as a therapeutic measure. 

In the first case, the onset of the carci- 
noma dated back to 1933. Radical mas- 
tectomy and repeated series of deep roent- 
gen therapy led to a satisfactory result 
until the summer of 1942, when general 
osseous metastases developed. In October 
1942, a bilateral orcliiectomy was done. 
Within a few weeks, there was a spectacu- 
lar improvement, and the metastases com- 
pletely disappeared in a period of a few 
months. At the present time, nearly two 
years later, the patient is in good condition 
and apparently free of carcinoma. 

In the second case, the onset of the car- 
cinoma was in the late fall of 1942. A radi- 
cal mastectomy followed by four series of 
' deep roentgen therapy failed to prevent 
t the development of local recurrence, which 
assumed the character of cancer en cuirasse. 


• There were also signs of beginning metas- 
tases in the liver but there was no invasion 

' of the osseous system. In January 1944, a 
' bilateral orchiectomy was done. Here, too, 
' there was a very remarkable improvement, 

• With a 20 lb. weight gain within a few 
; months after the operation. In June 1944, 
> however, extensive local recurrence de- 
? ''^ioped, as well as widespread visceral me- 
^ tastases and at the end of August 1944, the 

• patient expired. 

j The two cases are interesting since they 


prove that osseous metastases can be 
brought under control by^ castration in 
mammary cancer of the male, whereas local 
recurrences and visceral metastases are in- 
fluenced little or not at all. This observa- 
tion conforms with the experience gained 
in mammary cancer of the female in a 
larger number of cases and over a longer 
period of time. 

Harper Hospital 
Detroit 1, Mich, 
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DISCUSSION 

Frederick W. O’Brien, M.D. (Boston, Mass.); 
I think we recognize that the effects of castration, 
whether chemical or surgical, whether in the male 
or female, are equivocal, and that in control of 
cancer and its metastases, some other factor or 
factors than control of hormonal secretion must be 
discovered and fitted into the picture puzzle be- 
fore our results can be accurately predicted. 




The Problem of Secondary Infection 

New Orleans, La. 

Ftu ““ afSl «u?se“f casefof f ?”"“=« ™‘ 0«1 * 

the are due to Property is not correlated wlft 

tumor infection associated w4 the eS ^ believes is depend- 
f absorption of toxic resistance. The importance of 

P ducts from the neoplasm. The virulence ^ emphasized by tlie 

existing organisms may be Enhanced bv ^ ® gynecological clinics, 

reatment and give rise to alarminv senH^ funking diiferences in the operative 

^ei'minate fatally in f r!]! observed, depending 

number of the cases. The proportion of tbe absence of the organ- 

deaths occurring immediately howcvc ^ ^emiann found that the parametria 
gives a misleading idea of the true infltiP ^ almost regularly infected witli bac- 

of infection on the management of ulcerating cases of cervical cancer 

ease and on the outlook for the naf infrequently in non-ulcerating 

Wo manifest pyrexia of lesser o-r ^ ^^_®es. Of 65 cases in which the pararae- 
e present study was undertaketf cultured, 36 showed strepto- 

terrnine the incidence and severif^ r be feels that this is responsible for ; 

mction in a series of cases treaif^I + P°®^°P^ative peritonitis. Ducuing ks 

Chanty Hospital of Louisiana af xr ^ shown that pus from pelvic abscesses con- 

leans, in an attempt to asses<? bacteria that could be cul- 

the immediate and late pnH t- ^ tured from the cervix. For these reasons 

treatment. of Regaud feels that bacteriological ecamina- 

Much work has been dnn i. ^^ons should be done in every case and fliat 

bacterial flora of the cervical treatment should be undertaken if 

Laborde’s clinic, aerobic strprvt streptococci can be demonstrated. Hurcloii 

staphylococci were demon impressed with this need. At 

90 per cent of the caseq pyo j ^ Charity Hospital the procedure is not per- . 

staptococci were fom? ™ formed routMy. 

01 the anaerobic cultures material for the present analysis 

gefzs in more than one-fonrfb a consists of 449 previously untreated cases 

streptococci were the oro-on* ' ^laerobic of carcinoma of the cervix seen at Cliarit)' 
quently isolated by Von most fre- Hospital in the three-year period ending 

nell in an unpublished blarch 31, 1941. All cases with adequate 

the Charity Hospital histologic proof are included, even tbongfi 

Brunner found that ana J.^^cml934. untreated, to permit the estimation of rii- 

were needed in some instpn cultures solute rates. Attention is restricted to tk'' 

presence of virulent orcanic^^ u ^be inflammatory complications of the disease 

that the hemolytic strent doubted at the time of the initial attempt to contro 

anaerobic culture is it, or appearing as immediate sequels. 

Van Damme, who recovp ^ Pathogenic, manifestations incident to recurrence or 
either in pure or mixed p ®^^^Pt°cocci secondary to radiation injuries will not 
— in 74 per considered. 

and School of^edidM Khanty Hospital of Louisiana at New Orleans, and the 

and the Radiological Society of Xonh the Joint Meeting of the American Roentgen Ka;- Soc>^ ■ - 

Aorih America, Chicago, III., Sept. 24-21 1944. ; 
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Table I: Infectious Complications of Carcinoma 
OF THE Cervix 

Pelvic cellulitis 87(19.4%) 

Pelvic peritonitis 20(4.5%) 

Urinary infection 14 ( 3.1%) 

Pyometrium 11(2.7%) 

• Diffuse peritonitis 4(0.9%) 

Pelvic abscess 3(0.7%) 

Thrombophlebitis 2(0.4%) 

Total 141 (31%) 

It is impossible to set up rigid criteria 
for a sharp classification of the cases into 
infected and uninfected. Some patients 
showed sporadic elevations of temperature 
to 101° or more but tolerated treatment ivith- 
oui nntoivard incident. Others had fever 
definitely unrelated to the tumor (trans- 
fusion reaction, abscess of the buttock, 
er3ripelas of the groin, bronchiectasis, lo- 
bar pneumonia, rheumatic carditis, etc.). 
Obviously all such cases had to be placed 
bi the uninfected group. On the other 
hand, we have included in the infected 
class 141 patients who had repeated ele- 
vations of temperature to 101° or more, in 
fflost instances -with a rapid sedimentation 
time or leukocytosis, or both, attributable 
to bacterial infection in the cervical tumor 
or lesions secondary to it. 

Thirty-one per cent of our cases, there- 
ore, showed febrile reactions of conse- 
quence. This. apparently is not an unduly 
igh percentage. 1^(01110 the incidence of 
ever in carcinoma of the cervix has been 
estimated as 10 to 78 per cent, 
e figure we observed approaches the rate 
. tfequently given when the milder ele- 
u ions of temperature are disregarded, 
queuing found that 46 per cent of 1,200 
rectal temperatures above 
crit ■ treatment. Using a similar 

Q., Goldscheider reported p 3 T:exia in 
of 909 cases treated at the 
Hospital in London, and cited 
ters^^^ same range from other cen- 

'vider Morbidity from infection shows 
ten„J,'“^‘=’^^Paticies. Bowing and Fricke 
SchmfrfF Kessler and 

Charit w cent, Ducuing 26.4. At 
Iij hospital our figure is 31 per cent, 
as oomplications observed are 

a in Table I. Since more than one 


complication may occur in a patient, either 
jointly or successively, the cases are grouped 
only under the most important one. 

The largest group, pelvic cellulitis, in- 
cludes a variety of clinical states difficult 
to discriminate and ranging in severity 
between cervical suppuration and frank 
pelvic peritonitis. Some subside spontane- 
ously, but occasionally chronic sepsis and 
death result. Fatalities occur more often 
from the less frequent types of infection 
listed. Among these, peritonitis takes 
first rank. Septicemia, so seriously incrim- 
inated in the French literature, could be 
established (terminally) in only one case 
with urinary infection. 

The hospital mortality rates observed 
in our series appear in Table II and are 


Table II; Primary Mortality in 449 Cases of 
Carcinoma of the Cervix 



Infected 

Uninfected 

Total 

No. of cases 

141 

308 

449 

Hospital deaths 

13 

6 

19 

Hospital mortality. 

9.2% 

2.0% 

4.2% 

Radium cases 

72 

218 

290 

Radium deaths .... 

3 

1 

4 

Radium mortality. 

4.2% 

0.5% 

1.4% 


higher than the figures usually given in 
this country (1 to 2 per cent) as the treat- 
ment mortality from radiotherapy in car- 
cinoma of the cervix. The explanation is 
probably evident in the table. We accept 
many terminal cases that in other locali- 
ties would find their way to homes for the 
incurable. Some of these patients receive 
little or no treatment but are retained in 
the hospital during their brief period of 
survival since they have nowhere else to 
go. On the other hand, the patients with 
a better prospect of recovery receive ra- 
dium therapy and exhibit mortality rates 
correspondingly lower. In any event, the 
patients with infection have a much graver 
immediate prognosis, their mortality rate 
being four to eight times higher than for 
the patients free from fever. In our radium 
cases the discrepancy almost exactly dupli- 
cates the figures given by Goldscheider — 
4.3 per cent mortality among 341 pyrexial 
cases, 0.3 per cent in 568 afebrile patients. 
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The unfavorable influence of infection is 
even more clearly shown in necropsy stud- 
ies. According to Pearson, sepsis, princi- 
pally peritonitis, is the cause of death in 
23 per cent of the cases; only uremia (33 
per cent) exceeds this proportion. It fol- 
lows that, next to renal failure, sepsis is the 
most important lethal factor. Pearson and 
one of us subsequently collected an autopsy 
series of 74 cases of carcinoma of the cervix 
from the records of Charity Hospital for 
the period 1930-41. The inflammatory le- 
sions found are listed in Table III and show 

Table III ; Inflammatory Lesions in 74 Autopsies 
FOR Carcinoma of the Cervix 

Peritonitis 12(16%) 

Pyometr ium 8(11 %) 

Pyelonephritis H (15%) 

Pyonephrosis 6 ( 8%) 

Total 37 (50%) 

incidence rates practically identical with 
the figures obtained by Pearson in his ear- 
lier study. It is apparent that a grave in- 
flammatory lesion is present either in the 
urinary tract, the peritoneum, or the geni- 
tal organs in one-half of the cases examined 
postmortem. 

It seems worth while to stress that, 
whatever the influence of treatment may 
be, more than 40 per cent of the complica- 
tions encountered in this series, from the 
mildest to the gravest, occmred before 
any treatment was instituted, as can be 
seen in Table IV. 

Table IV; Onset of Infectious Complications in 
Carcinoma of the Cervix 


Before treatment 58 (12 .9%) 

During x-ray therapy 27 ( 6.0%) 

During radium therapy 49(l0.9%) 

Post radium 7( 1.5%) 


All the tabulated urinary complications 
were present prior to the administration of 
radiation. They form an integral part of 
the evolution of the neoplasm, since the 
essential factor in the development of in- 
fection is urinary stasis resulting from ure- 
teral obstruction due to tumor infiltration 
of the parametria. The lesions in the uri- 
nary tract included pyelitis, pyelonephritis, 
and pyonephrosis, proved by cystoscopy, 
pyelography, and urinalysis. The respon- 


Table V : Infection Morbidity in 449 C.\ses or 
Carcinoma of the Cervix 



No. of 
Cases 

Incidence 
ol Infection 

All cases 

449 

31% 

White 

151 

28% 

Colored 

298 

33% 

Stage 1 

36 

20% 

Stage II 

Stage III 

132 

219 

iK/'o 

30% ■ 

Stage IV 

63 

11% 


sible organism was cultured in only two : 
cases; Escherichia coli in one instance, 
Staphylococcus aureus in the other , the lat- ; 
ter producing death by septicemia. An 
illustrative case history is appended (Case : 
1), typifying the fulminating character of . 
some of these infections. Radium therapy 
was possible in two patients. They have • 
remained well to date, but the median sitr- • 
vival period for the group is only two . 


Tyometra was discovered on admission 
: foUowing x-ray therapy in 9 cases 
illowing radium therapy m . ,j 

icidence, 2.9 per cent,isnear yequ tod. 

gure given by Mahphant, . 8 p 
ad by Healy and Frazell, 3.Ub pe 

his is, however, considerably 

le experience of European c ' 
on, for instance, reported an 
[ 1 1 .4 per cent. Uterine ^^trov^ 
irvical obstruction by tumor J 
on changes have been heldjeT . 
ir this complication. Six , pytol- 

ith pyometra prior to ra u 

-ated the treatment and 

ut occasionally the infec J plasm 

«possibffityofcontr^”S^»Jp». 

lost. An example of ^bis P o pe- 

elow (Case 2). ^ nty-one mond’S- 

od for the group the 

In an effort to development 

lat might ® toons' we have 

f infectious ^omplieation , 

,rded in Table V the morbid J 
ibgroups of the senes. Con^^^ g^ence 
u Impression, we find t m 

•ection is not 2yesfs U'at 

The table sugf ^ 


2 d race. The table sngS ^ „,orc 
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is not so sharp as in the reports of Gold- 
scheider and others. Van Damme believes 
the clinical extent of the carcinoma does 
not parallel the degree of infection, and 
Brunner has shown tliat the number and 
wrulence of the organisms have little or 
no relation to tlie stage of the disease. It 
is most probable that while febrile reactions 
are more frequent in the advanced stages, 
fatal infection can occur in early lesions. 
Ducuing pointed out that fungating tumors 
are more hkely to be infected. 

The age distribution in the infected and 
unmfected groups is shown in Figure 1 . It is 
clearly indicated that the infected patients 
are concentrated in the younger age groups. 
Colored women are known to develop car- 
cinoma of the cervix at an earlier age, their 
average age in our series being four years 
less than the average age for the white 
patients. However, their presence in the 
series does not account for the downward 
shift in the distribution, since analysis of 
the white patients shows that those with 
infection are six years younger on the aver- 
age than those without febrile reactions. 
This is in agreement with Laborde’s ob- 
servation that women less than forty are 
especially prone to have streptococcal in- 
fection. Ducuing, also, pointed out that 
young women are more susceptible to in- 
ection. The mean age for our infected 
group is 43.9 11.6 years, while the mean 

age for the uninfected group is 49.8 ^ 11.5 
years. Testing the difference in the means 
by Student’s distribution, t = 5.01, P < 
_• per cent. We are justified in conclud- 
ing that the average age is significantly 
ower in infected cases or, conversely, that 
^epsis occurs frequently in younger women 
ar^^ predisposition and not haphaz- 

Case 3, recorded below, is an example of 
cellulitis developing as a con- 
r quence of the repeated vaginal packing 
8 sucl nrrest severe bleeding. We had 
of th ^ n. median survival period 

dier Severe hemorrhage must 

for r;onsidered a predisposing fac- 

be’;^ of course, the packing must 

mplicated, since PhilHpp has trans- 
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Fig. 1. Carcinoma of the cervix: age distribution of 
uninfected and infected cases. 

formed banal streptococci into pathogenic 
organisms by tamponage. 

Cases 4 and 5 illustrate the tendency to 
the development of infection manifested 
by patients in whom the carcinoma is com- 
plicated by pregnancy, the puerperium, or 
lactation. We had 11 such cases altogether 
and in 9 there were serious septic complica- 
tions. The cases alluded to also demon- 
strate the occurrence of thrombosis in the 
deep pelvic veins (although we have proof 
only in Case 5). According to Collins and 
his staff, who have studied the question 
extensively in this hospital, this complica- 
tion must occur more frequently than is 
usually reported (Nelson, Jones, and Col- 
Hns). Ducuing was of the same opinion 
and reported thrombophlebitis in 5 per cent 
of his private cases; in the majority, how- 
ever, the thrombus occurred in the femoral 
vein, which was also the site of the lesion 
in the two cases appearing in Table I. 

The interrelations of radiation and infec- 
tion are complex and remain incompletely 
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Table VI; Three- Year End-Results in 449 Cases 
OF Carcinoma of the Cervix 


Stage 

I 

II 

III 

IV 

Total 

Infected 

No. of cases 

7 

41 

67 

26 

141 

Three-year survival 
rate 

57% 32% 

22% 

4% 

23% 

Uninfected 

No. of cases 

28 

91 

152 

37 

308 

Three-year survival 
rate 

82% 68% 

34% 

5% 

44% 


understood. Regaud held that radiation 
aggravates infection by enfeebhng the 
tissue defenses and creating a favorable ter- 
rain for bacterial proliferation. In what 
may seem a direct contradiction, the ad- 
ministration of external x-ray therapy has 
been recommended as an effective method 
of clearing up infection by Coutard, Ernst, 
Healy, Hurdon, Martin, and others. Van 
Damme, den Hoed, and Labor de employ 
small doses of radium for the same purpose, 
den Hoed has demonstrated the beneficial 
effects of this method with the aid of the 
Ruge-Phillipp virulence test. Other inves- 
tigations with bacteriologic control have 
failed to yield consistent results. Further- 
more, x-ray therapy is known to produce 
acute febrile reactions causing the cessation 
of treatment in 4 to 10 per cent of the 
cases (Ducuing). At Charity Hospital, 
treatment has almost invariably been be- 
gun with external x-ray therapy, and dur- 
ing its administration pelvic ceUuHtis 
developed in 11 and pelvic peritonitis in 3 
of our patients. There were no hospital 
deaths in this group, and the median sur- 
vival period was twenty-two months. 

In 69 of our cases infection was consid- 
ered too severe for us to attempt radium 
therapy. Pervaginal x-ray therapy proved 
successful in some of these cases, but the 
group is too small to permit worth-while 
comparisons. The radium technic em- 
ployed is a modification of the Paris method 
and consists of two fifty-hour applications 
separated by an interval of twenty-four 
hours. Despite preliminary x-ray therapy, 
local disinfection, and a careful aseptic 
technic, infectious complications occurred 
in one-fifth of the 290 cases selected for ra- 
dimn therapy. The immediate mortality 


is shown in Table II. The more severe re- 
actions encountered are illustrated by 
Cases 5 and 6. 

The remote effects of infection are ap- 
parent in the survival curves of Figure 2 
and in the end-results shown in Table VI, 
For comparative purposes of this sort, the 
three-year rates given are probably satis- 
factory, especially in view of the fact that 
the findings are consistent with the five- 
year rates presented by Goldscheider. In 
both series the survival rates are signifi- 
cantly lower in the cases with febrile re- 
actions. 


Table VII: Influence of Completeness o? 
Treatment in Carcinoma of Cervk 




Complete 

Incomplete 



Treatment 

Treatment 

Infected 


53 


No. of cases 



Three-year 

survival 

47% 

7% 

Uninfected 


90 

No. of cases 


218 

Three-year 
rate 

survival 

58% 

12% 


In Table VII a comparison of the cases 
ith regard to the completeness of trea - 
lent discloses no significant difference b 
veen groups similarly treated, and v 
d to conclude that the in^enor resu s 
le entire class of infected 
adequacy of treatmenUn art 
it radioresistance. Tms 
ith effective methods of cont ng^ 
ction, full treatment could be f 
lery case and the salvage the 
.trial would thereby he, substan * 

tproved. A similar analy® onto 

ported by Goldscheider, ^ 

> confirm these views. She h 

Ides of the order noted ^t 'o^^red- 

ily cases fully treated a 

I per cent five-year surviva 

lyrexial cases, 14 per “^^^jctioiis in 

cted. The apparen reconciled 

le two series could probab yl^^^^^^ 

ily by determination ot ti .^gj-ation 

.sesdeUvered, giving 

) the time requnred for tne a 

■ treatment. , . compi>‘^' 

Prophylaxis of the lufecMas 
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tions of radium tlierapy by the methods 
usually recommended lias proved ineffec- 
tual in a substantial proportion of the 
cases, as indicated above. Since the tem- 
perature and the leukocyte count may be 
normal in patients harboring virulent or- 
ganisms, an effort has been made to de- 
tect latent infection b)’' other means. With 
this end in ^^ew, the blood sedimentation 
time has been determined in our cases, by 
the method of Linzenmeier (see Ponder). 
Interpretation of the readings is compli- 
cated by the effects of anemia, of x-ray 
therapy (Dunlap), and of the carcinoma 
itself. The average of the readings among 


racy, and probably merits greater attention 
than is accorded to it in this country. 

Once severe infection is established, sur- 
gical drainage of pus collections and chemo- 
therapy seem to be the only efficacious 
methods of treatment. Vaccines, antisera, 
and other measures have been shown to 
lack merit in spite of the initial enthusiasm 
expressed (Mutermilch and Lavedan). The 
sulfonamide drugs have been tested, and 
many successes have been reported. We 
have had failures, but there is no doubt 
tliat the drugs can produce an almost mi- 
raculous recovery in desperately ill patients 
(see, for example, Case 6). 



Fig. 2. Carcinoma of the cervix: survival curves for uninfected and infected 

cases. 


the patients who tolerated radium well was 
^ -5 minutes; among those with interrup- 
lons of the radium therapy, 36.5 minutes; 
among those in whom no radium therapy 
attempted, 25.9 minutes. These 
a ues clearly reflect the severity of infec- 
mn in the groups as a whole. Unfortu- 
^ e y the determinations in the individual 
are subject to fluctuations that prevent 
of any clear lines of demar- 
^ limited 

purposes. We have had no 
'^'^th the Ruge-Phillipp test, 
seem from the evidence fur- 
other? himself, Clauberg, and 

the ’ • relied on to foretell 

serious complications in 
* ual cases with a fair degree of accu- 


PeniciUin became available to us in the 
spring of 1944, and it was decided to use 
it in cases with infectious complications 
meeting the criteria specified in a pre- 
vious paragraph. Twenty cases have been 
treated with the drug. They represent the 
infected material among 69 consecutive ad- 
missions from Feb. 24, 1944, to July 1, 
1944, an incidence of infection of 29 per 
cent. None of the cases treated had bac- 
teriological control, the degree of infec- 
tion being assessed on the basis of the 
temperature curve. 

Eleven patients had fever prior to the 
institution of radium therapy. The pre- 
vious policy for handling the problem was 
to give the patients x-ray therapy if pos- 
sible and, if the infection failed to clear up. 
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to allow an additional coohng-off period of 
four weeks or more. In the 11 cases men- 
tioned, penicillin was given at once and 
radium therapy was completed while the 
drug was being administered. All of the 
patients tolerated treatment without in- 
cident. A sample case .history is given ■ 
below (Case 7). 

Six other patients had pelvic cellulitis or 
peritonitis precipitated by the application 
of radium. In 3 the penicillin was given as 
soon as the infection developed, while in 
the other 3 it was started after a cooling-oS 
period had failed to bring about improve- 
ment. In all 6 cases the drug controlled 
the infection, so that it became possible to 
administer the supplementary radium ther- 
apy required almost immediately. An il- 
lustrative case history is appended (Case 8). 

The remaining 3 patients had completed 
their radiation therapy and had been kept 
in the hospital because of pelvic cellulitis 
associated with uncontrolled carcinoma. 
Two of these patients also had urinary 
tract infection and in both instances peni- 
cillin failed to produce any improvement 
(see Case 9) . 

After a period of trial, it was found that 
satisfactory results can be obtained when 
the drug is administered intramuscularly 
every three hours at the rate of 200,000 
Oxford units a day. No significant toxic 
reactions were encountered. Although our 
experience with the drug is limited, we 
are convinced that penicillin is an impor- 
tant additional weapon in combating the 
infection associated with carcinoma of the 
cervix. 

SUMMARY 

The morbidity and mortality from infec- 
tion are analyzed in a group of 449 cases of 
carcinoma of the cervix treated at the 
Charity Hospital at New Orleans in the 
three-year period ending March 31, 1941. 
The infectious complications and their 
predisposing factors are discussed and the 
influence of infection on the plan of treat- 
ment and on the three-year end-results is 
considered. Experience with penicillin 
therapy in 20 more recent cases is reported. 


CASE REPORTS 

Case 1 ; C. J., colored, age 54, admitted Jaa. 53, 
1940, with carcinoma of cervix, stage III. Biopsy, 
squamous-cell carcinoma, grade III. Temperature 
normal. Sedimentation time 40 minutes. Urinaly- 
sis: 10-15 W.B.C. per H.P.F. Stained urlnan’ sedi- 
ment: Gram-negative bacilli (not suggBtive of B. 
coli) and few short-chain streptococci. Blood urea 
14 mg. per cent. P.S.P. 17 per cent. Wassermatm 
reaction strongly positive. 

External x-ray therapy was begun on Jan. 17, 
1940. Routine cystoscopy, Feb. 2, showed uretlua! 
stricture, acute cystitis, and obstruction of tie Wt 
ureter 2 cm. from the orifice. That night the ternpera- 
ture rose to 102.4'*, and the following morning to 
104.2 with severe chill and collapse. The urine 
was loaded with pus, Gram-negative bacilli, and 
Gram-positive cocci. X-ray therapy was discon- 
tinued. Intravenous fluids and other supporhu 
measures, followed by methenamine, gradually 
brought the temperature do^vn to 101 On Feb. /, 
the fever again became higher; N.P.X.was 66nig. 
percent; red blood cell count 3,090,000; ^vi.hdl 
count 9,900 with 98 per cent neutrophils. Suh 
amide therapy was instituted, nt,' 

Two days-later the blood urea was 107 mg. per 
creatinine 5.5 mg. per cent. ^ 

the patient died with uremia on Feb. 11, m 
topsy showed carcinoma of the cemx 
tases to the periaortic lymph nodes, 
cystitis, acute ascending bilateral pyelonephn 
and left ureteral obstruction. 

CASE 2: A. L., colored. 
the Outpatient Clime on 22, W ^ uterine fi- 
carcinoma of the cervix, stag ’ External 
broids. Biopsy: squamous-ce “ . j , yj igtO, tHe 
x-ray therapy was instituted. On Ju j ^ 
patient was admitted to the pour days 

dominal pain and tenderness an 
later the temperature rose to 10 ’ ^^(jbioodcell 
sations and abdominal distention, 
count was 2,260,000, white count 
cent neutrophils. Passage ° . diagflo* ® 

cited a foul purulent discharge. 
pyometrium and pelvic pen i-j-oygiit the fever 

heat and supportive measwes b but it pers'f^'^ 

doivn to 102° in t^^^^nty-four horn ^ ^tber- 

at 100 to 101.6° for four . f j^istence of the 
apy was given subsequently, P rj,er3p) 

pyometrium for four mon i extension of t ’ 

irnpossible. The patient died of 
carcinoma six months after a 

•JO admitted oo*- 

Case 3: M. F.. ^ 

1939, with carcinoma of the n . kemfmir'”/ 
Sion to the labia mmora). P pnl - 

squamous-cell carcinoma. T P ^ cc!l- 

Hlmoglobin 7 ^3?^. vvithS7pcrce«' 

2 ,200,000. mite Wood cf uuuutes. 

neutrophils. Sedimentation tune on 
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X-ray therapy was instituted on Nov. 13, 1939. 
Two days later severe hemorrhage occurred and the 
vagina was packed. The temperature rose to 102.6 °. 
A transfusion was given. Tlie packing w’as removed 
in twenty-four hours but had to be reinserted on 
several occasions. Repeated transfusions were given. 
The temperature continued between 102 and 104° 
and death ensued Dec. 2, 1939, from hemorrhage 
and sepsis. Autopsy showed necrotic carcinoma of 
the cervix with a small vesicovaginal fistula, second- 
ar)' anemia, ulcerative cystitis, congenital right 
double ureter, and bilateral hy'droureter. 

Case 4; M. B., white, age 37, admitted Oct. 15, 
1940, with a friable tumor of Oie cervix, five-months’ 
pregnancy, and abdominal cramps. Biopsy^: squa- 
mous-cell carcinoma. Sedimentation time 30 min- 
utes. On the night of admission abortion occurred, 
with e-xpulsion of a female fetus 22 cm. long. The 
following day the patient had a severe chill, with fe- 
ver of 103° and a foul lochial discharge. The hemo- 
globin was 66 percent, red blood cell count 4,010,000, 
white cell count 15,120, with 86 per cent neutrophils. 
Sulfathiazole therapy was instituted and repeated 
^™^|^sions were given, but chills and fever of 103 
to 105° continued till Oct. 22, when a remission oc- 
curred. The patient rvas then considered too ill for 
even external x-ray therapy. On Oct. 26, the former 
course of the illness was resumed, with three or four 
chills daily, fever of 102 to 105°, vomiting, diarrhea, 
and abdominal distention and tenderness. On Nov. 
<, the patient suddenly became dyspneic and had a 
circulatoiy collapse, from which she rallied. X-ray 
1ms of the chest were negative until Nov. 14, when 
, ^*®closed multiple pulmonary infarcts. Later 
e liver became enlarged and tender, and jaundice 
eveloped, with an icterus index of 60. Metastatic 
u scesses appeared in the right hand and left pre- 
suncular region. Subsequently left supraclavicular 
u enopathy occurred. Blood cultures were negative 
o' tu blood urea was 24 mg. per cent. 

™ coma, rvith a temperature of 
, on Nov. 19, 1940. The final diagnosis was car- 
complicated by pregnancy, 
peritonitis. We believe the 
biti'r^ pelvic thrombophlebitis and pylephle- 

1940^^ 25, admitted June 1, 
liiston' f of the cervix, stage III, and a 

'carcinoma fever. Biopsy: squamous-cell 

^ sanious vaginal discharge 
stilUacr months previously. She was 

^4ime i ^ hemoglobin was 80 per cent, the 
finued f ^ minutes. A septic fever con- 

o® "'eeks, despite administration of sul- 
and 104 “ rn ^'^hapywidine, ranging between 101 
Guitars were negative, as were blood 

'aclrium” ^Sglutination tests. There was no pym- 
diowed h^h’ic abscess. On June 29, cy'stoscopy' 
u ous edema of the bladder. The ureters 


were not obstructed, but there was slight stasis in 
both kidneys, with hazy urine. Indigo carmine con- 
centration by the left kidney was impaired. The im- 
pression was that the patient had a pyelonephritis. 
A bilateral pyelogram was negative and a urine cul- 
ture was sterile. 

External x-ray therapy Avas begun on July 5 and 
completed four weeks later. There was a transient 
reduction in fever with irradiation, but the septic 
course continued and the temperature became nor- 
mal only^ a few day^s before discharge, on Aug. 27. 

The patient was readmitted, improved, Sept. 27, 
1940. In the interim she had been symptom-free ex- 
cept for a sanguineous vaginal discharge. The tem- 
perature was normal, the sedimentation time 30 
minutes. On Oct. 4, radium was applied within the 
uterus and vagina. Eight hours later the tempera- 
ture rose to 104°, with a chill. The radium was 
removed, but the temperature continued to rise, 
reaching 106°. Sulfanilamide therapy was institu- 
ted. The hemoglobin was 75 per cent, red blood 
cell count 4,500,000, white ceil count 6,750, with 
70 per cent neutrophils. A blood culture was nega- 
tive. Repeated transfusions were given, and oxygen 
was administered by' catheter. Chills continued, 
however, with fever of 101 to 104° and, despite all 
measures, the patient died in stupor, Oct. 11, 1940, 
with dependent edema, faint icterus, and abdominal 
distention. Autopsy showed carcinoma of the cer- 
vix with endo-, rayo-, and parametritis, thrombo- 
phlebitis of the uterine and ovarian veins, cystitis, 
bronchopneumonia, and pyelonephritis. 

Case 6; S. E., whne, age 34, admitted Nov. 28, 
1939, in shock from vaginal hemorrhage due to fun- 
gating carcinoma of the cervix, stage II. After the 
emergency had been successfully handled, biopsy 
showed squamous carcinoma of the cervix (transi- 
tional type). The Wassermann reaction was 
strongly’ positive; temperature normal. 

X-ray’ therapy was administered from Dec. 5 to 
Dec. 29, 1939. On Jan. 5, 1940, radium was applied 
for fifty hours, the maximum temperature being 
99.6°. On Jan. Sradium was again applied. Twenty’- 
four hours later the temperature rose to 104°, and 
the radium was removed. The temperature con- 
tinued to climb, however, reaching 106° (axillary’). 
The patient had severe chills and became uncon- 
scious. Rigorous measures were instituted to com- 
bat the fever, including iced alcohol, cold water 
flushes, infusions, calcium gluconate, adrenalin, 
caffeine sodiobenzoate, and neoprontosil. Sulfanil- 
amide was given by clysis. The temperatiue re- 
mained elevated, however, oscillating aroimd 105°. 
The following day’ stimulants, ouabain, infusions, 
and sulfanilamide by cly’sis were continued. The 
temperature was still high, reaching 104.4°, but the 
condition of the patient was improved and she re- 
sponded to questioning. On the fourth day’ the tem- 
peratm-e dropped to 102° and on Jan. 13 it returned 
to normal. Following the acute attack, speech re- 
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mained somewhat slurred, but the patient regained 
strength and was discharged on Jan. 28, with no fur- 
ther irradiation. She left the state two months later 
without evidence of active disease, but death oc- 
curred twenty-five months after her original admis- 
sion. 

Case 7; T. J., colored, age 32, admitted May 6, 
1944, with carcinoma of cervix, stage III. Biopsy 
(four days after admission) ; epidermoid carcinoma, 
grade II. Following biopsy the temperature, pre- 
viously normal, rose to 100.8°, and fever of 99.2 to 
103.4° continued for three days. The hemoglobin 
was 14.2 gm., red blood cell count 5,200,000, white 
count 5,200, with 78 per cent neutrophils. Penicil- 
lin was given at first intravenously, then intramus- 
cularly. Within two days the patient was afebrile, 
and on the fifth day radium was applied. Expo- 
sure was for fifty hours with a maximum recorded 
temperature of 100.2°. Penicillin and radium ther- 
apy were then discontinued simultaneously after a 
total dose of 325,000 Oxford units of the drug. Ex- 
ternal x-ray therapy was given a month later. At its 
completion, Aug. 7, 1944, the cervix had not healed 
entirely, but the patient was in excellent condition. 

Case 8: W. B. C., white, age 29, admitted March 
31, 1944, with carcinoma of the cervix stage II. 
Biopsy: keratinizing squamous-cell carcinoma. The 
cervix showed a ragged central crater and consider- 
able suppuration. X-ray therapy was given in the 
Outpatient Department from April 3 to May 15. 
The patient was readmitted on May 16, with little 
change in the appearance of the cervix. The tem- 
perature was normal. Oii the following day radium 
was applied in the uterus and vagina. The tempera- 
ture began to rise that evening and by five o’clock 
the next morning reached 104.2 °. The radium was 
removed and penicillin was given, for the most part 
intramuscularly. The temperature fell to 101° the 
same day and by the third day was normal. Radium 
was reapplied for fifty hours on May 24 and for 
thirty hours on May 27. During the second applica- 
tion a transient rise of temperature to 102° oc- 
curred. Radium and penicillin were discontinued 
at the same time on May 28, after administering 
1,412,600 O.xford units. After being afebrile for two 
days, the patient was discharged on May 31. She 
reported for observation on Aug. 10, 1944, apparently 
in good health, without evidence of residual disease. 

Case 9; 0. G., white, age 34, admitted Feb. 10, 
1944, with stage III carcinoma of the cervix. Bi- 
opsy: non-keratinizing squamous-cell carcinoma. 
X-ray therapy to the pelvis was begun but was dis- 
continued when severe jaundice developed, March 
16. All diagnostic tests indicated that the jaundice 
was of obstructive origin. An exploratory laparot- 
omy on ^larch 31 disclosed obstruction of the 
common bile duct by a group of enlarged lymph 
nodes. These were removed and were foimd to rep- 
resent chronic lymphadenitis. Biliary tract drain- 


age was established, and the jaundice rapidly jsj!). 
sided. External x-ray therapy was then resumed, be- 
ing completed on May 4. Following the compktioa 
of x-ray therapy, the patient continued to have fe- 
ver, which gradually increased until daily tempera- 
ture elevations of 102 to 103° were occurring, R^ 
peated cystoscopic examinations and pyelograms 
revealed bilateral pyohydronephrosis. Bilalers! 
nephrostomy was performed, but in spite of ade- 
quate drainage, sulfonamides, and urinary antisep- 
tics, the temperature continued to spike to 102“ or 
103° daily. In an attempt to control the infection, 
the patient was placed on penicillin, 200,000 0.vford 
units per twenty-four hours. This was continued 
for ten days, with a total dose of 1,975,000 units. 
During the course of administration, the patients 
temperature was not affected. It dropped to nomal 
on the day the drug was discontinued, remaliiEd 
normal for five days, but then resumed its former 
trend. The septic course has continued unaffected 
by the drug (Aug. 31, 1944). 

Charity Hospital of Louisiana 
New Orleans 13, La. 
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Indications and Limitations of Transvaginal 

Roentgen Therapy for Cancer of the Cervix' 

ARTHUR W. ERSKINE, M.D. 

Cedar Rapids, Iowa 

I F THE RAYS WE use to destroy cancer radiation is about the same as with good 
cells, or to inhibit their growth, were radium technic, but no better. About 2S 
harmless to all other cells, the solution of per cent of the surface dose reaches a depth 
the problem of how to cure cancer of the of 3 cm. (2). 

cervix would be easy. We could deliver to The transvaginal method of direct roent- 
every part of the pelvis a lethal cancer dose genization of the cervix, introduced by 
of roentgen rays, which is now considered Merritt (3, 4), in what I believe to be the 
to be about 6,000 r. But x-rays are not most valuable contribution to radiother- 
innocuous, and if we tried to administer, apy since the adoption of the international 
in a short time, such an enormous dose to unit, is by far the most efficient method of 
such a large area, few of our patients would destroying the primary tumor. The pnn- 
recover. We must- compromise between cipal objection to it is the difficulty of 
the ideal and the practical. In this coun- posing a field large enough to include e 
try, it is now pretty generally agreed that entire lesion and the lateral fornices. no- 
the best plan of attack on cervical cancer is dentally, this is a good place to say t a le 
to administer to the primary tumor, in and treatment of cervical cancer throug ra i ^ 
around the cervix, a destructive dose, or as opaque cylindrical specula, exposing 
nearly a destructive dose as we dare to give, single field smaller than the lesion, is op 
This is supplemented by a smaller dose to lessly inadequate and should be a an on ^ 
the entire pelvis, which we believe, or at Merritt exposes a large field by 
least hope, is large enough to inhibit the speculum transparent to the rays, a o 
growth of cancer cells. the expanding beam to pass jo/ (5) 

The most commonly employed method of the vaghni Wa,sson an 
of destroying the primary tumor is to use do it by using multiple over 
tubes of heavily filtered radium in colpo- and we do it by retracting the vagi 

stats in the lateral vaginal fornices, in (6, 7, 8). _ transvaginal 

combination with an intra-uterine tandem. In our modificabon oi tn 
Although gamma rays have great pene- method of irradiation, tM o o 
trative power, radium must be placed so cal factors are employed: kv. > 
close to the tissues to be treated that its 20; A.S.D, 25 cm.; effective 
action is uneven. With the best possible 0.75 mm.; hardness expres 
technic, not more than 30 per cent of the value layer in copper, 0.9 of tlic 

surface dose reaches a depth of 3 cm. (1). distance is used to take adv jjie 

This means that, if we deliver a destructive rapidly expanding beam, jggggn 
dose to the third centimeter of tissue, the time of the treatments, an -We 

first centimeter receives more than three danger of overexposing the , ^ ^ 5 
such doses. can usually expose an oblong 

The Chaoul technic is also used to de- cm., or two half-oval e gg^gnty 
liver a destructive dose of roentgen rays to bined, measure 5X7 ^ ^ ^gpili of 

the cervix. The tube itself is inserted into cent of the surface dose that 

the vagina and, with good technic (100 kv. 3 cm. Our measuremen ^ 
and 5 cm. A.S.D.) , the distribution of the the depth-dose percentage 

* Presented at the Joint Meeting of the American Roentgen Ray Society and the Radiolog’ 

America, Chicago, 111, Sept. 24-29, 1944. 
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with the following factors : kv. 135; ma. 5; 
A.S.D. 25 cm.; filter, Cu 0.25 cm.; hard- 
ness, expressed as half-value layer in alu- 
minum, 8.0 mm. Braestrup’s (9) recent 
study of the distribution of similar rays 
shows that the percentage of the surface 
dose reaching tire third centimeter is 59 at 
20 cm. A.S.D. and 64 at 30 cm. A.S.D. 
His findings agree with those of other ac- 
curate investigators (10, 11, 12). 

This all means that there can be no 
doubt that, using at least 135 kv., and 
copper filters at least 0.25 mm. thick, we 
can, if we choose, deliver an aggregate dose 
of 6,000 r to the tissues at a depth of 3 cm. 
without producing necrosis of the surface 
of the cervix. Such an accomplishment is 
impossible by any other known method. 
With such dosage and distribution, we 
should expect to get improved clinical re- 
sults, and we do. I believe that all those 
who have used the transvaginal method will 
agree that their results justify a definite 
statement that the method is indicated in 
every case in which it can possibly be used. 

There are several objections, limitations, 
and contraindications to transvaginal ther- 
apy, the most frequent being that suitable 
apparatus is not available. It is true that 
cw 200-kv. tube stands are designed to be 
nsed at short distances, but most of them 
can be modified. If they cannot be so modi- 
cd, we all have, or should have, 135-kv. 
® ock-proof therapy apparatus which will 
produce a beam of rays with much better 
istribution, as I have already pointed out, 
an the best radium or the best Chaoul 
cchnic. Any mechanic can make in a few 
ours a simple speculum such as the half- 
‘'^^^^rnent which we sometimes use, 
0 hat the problem of obtaining suitable 
Pparatus is not insurmountable. 

atresia is, of course, a definite 
y ^ to the use of the method. 

Suusmus and the narrowness of the va- 
les-f seen in spinsters and child- 

p y^^’aen make the introduction and ex- 
speculum painful and some- 
hesit^ ^P^ssible. In such cases, we do not 
give the treatments under ni- 
s oxide or intravenous anesthesia. 


Pelvic infection, and especially retention 
of pus in the uterus, has long been consid- 
ered a contraindication to radium therapy. 
In less degree, it at least postpones trans- 
vaginal treatment until the cross-fired se- 
ries is well under way and the infection has 
been controlled. 

Finally, there is the question of how 
much we should try to do for advanced, ap- 
parently hopeless cases. Unquestionably, 
many patients with advanced cancer re- 
ceive satisfactory and sometimes unex- 
pected palhation from roentgen therapy. 
On the other hand, transvaginal treatment 
is, at best, an unpleasant procedure. 'WTien 
it appears futile to expect a cure, it is prob- 
ably good judgment to restrict such treat- 
ment to the cases in which response to 
the cross-fired treatment indicates a radio- 
sensitive tumor, or to use it for such palli- 
ative effect as the control of hemorrhage. 

Suite 320 Higley Building 
Cedar Rapids, Iowa 
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DISCUSSION 

(Papers by Garcia and Schlosser and by Erskine) 

Edwin C. Ernst, M.D. (St. Louis, Missouri); 
Dr. Garcia and Dr. Schlosser are to be compli- 
mented for again calling our attention to the 
septic reaction factors in carcinoma of the cervix. 
This subiect is very timely and vitally important 
in the interest of improving our present survival 
rates — this for the reason that occasionally we are 
forced to modify and perhaps prolong our planned 
irradiation programs because of these severe re- 
actions and inflammatory complications. Es- 
pecially is this subject opportune in view of the 
many new and apparently effective drugs which 
have been developed during this present decade, 
for all forms of infection, particularly those forms 
resistant to early treatment. 

I realize that at present the scarcity of some of 
these drugs is a severe handicap. I know it has 
been to us. I do not refer to the immediately fatal 
cases following radium application without prelimi- 
nary x-ray therapy, which are important, of course, 
but to those patients presenting minor and major 
infections, especially of the genito-urinary tract, 
prior to and during the course of the treatment. 
Since the advent of preliminary roentgen therapy in 
our groups and careful medical check-ups, the situa- 
tion as regards complications, and especially infec- 
tion factors, has been improved. Nevertheless, there 
is room for further improvement, and our past experi- 
ence would warrant the prediction that this will be 
effected if we are fortunate enough to eliminate most 
of these apparent febrile reactions following irradia- 
tion and necessitating its discontinuance. 

I am looking forward to obtaining a generous sup- 
ply of these drugs, particularly penicillin, which we 
have employed to some extent in the past. I hope 
that in the group which the author mentions, pa- 
tients under forty (they really have been problem 
children for us), we can better treat carcinoma of the 
cervix with infection. 

We have, of course, all observed that occasionally 
severe infection of the pelvis, general low-grade in- 
fection, and other changes respond almost miracu- 
lously to irradiation. At the same time, smaller and 
apparently less formidable lesions may fail to react. 
The danger then lies from infection reducing or un- 
necessarily prolonging the timing of our planned ir- 
radiation; what we consider ideal timing for our 
treatment is changed, thus handicapping our vital 
cancer problem by inadequate dosage. This may 
not prove to he the all-important factor, but I per- 
sonally believe it merits our future attention. 

In reference to transvaginal roentgen therapy as 
discussed by Dr. Erskiue, I agree with most of the 
enthusiastic premises as he presented them in ref- 
erence to the indications for and limitations of this 
method. I am sure that we all appreciate the logical 
necessity and the essential requirement that lethal 
doses reach the cervix and the surrounding pelvic 


structures if treatment is to be effective, That m 
must occasionally compromise between the practical 
and ideal, in the interest of the local cerr-icalle-^on, 
is self-evident. Any one of a variety of methods 
must be selected to meet the needs of the individual 
case. All in all, direct intravaginal x-ray therapy 
procedures require a great deal of skill and personal 
supervision, which is as it should be, no matte 
which method or methods may be selected. 

Technical difficulties in employing the transparent 
specula first suggested by Merritt and the ingenious 
multiple ports of Wasson and Bouslog, together vrith 
the psychological fact of a reluctance by some of us 
to abandon the old, orthodox method of direct ititra- 
cervical radium applications, have perhaps been to a 
large extent retarding factors, preventing the more 
universal use of transvaginal therapy. In sefcctcd 
cases I have employed this method with increasing 
frequency and with good success, although I bare 
been unable to complete comparative studies. Thus 
far I have conservatively remained reluctant !o 
abandon completely the intracervical and vagina! 
forms of radium application in stages I, ^ ‘ ’ 

I have been, most naturally, intrigued by thedU- 
ferences in the respective depth doses wi h df« 
x-ray therapy and our usual radium apphea ion, 

I have worried, perhaps unnecessarily, re^ 
ing the probably limited effective lateral n-ail ^ 
gen distribution when the average transparent «pa 
ula were employed. Apparently the ‘ ! 

as shown by Dr. Erskine, may ^he “ jl & 
prayer and will renew my ^ Se," 
method of attacking the cervical cancer prob 

Chas. L. Martin, M.D. • JS 

has been very little wrAten on me 
noma of the cervix and I ijgjt that has 

Drs. Garcia and Schlosser one jp 

come to my att ention. It has cerriod 

assume the complete care of the 

cancer and in some instances ajfficult tba» 

ever present infection becomes .. . 
the treatment of the t the reinovd 

In our Clinic, the first step ^ of «« 
of all presenting tumor the tumor, 

uterine cavity and pockets o p j ^ ^ndcr so- 
and the coagulation of a H bleeding 
dium pentothal anesthesia. 
cabled out, the vagiuo and „„p.' 

scrubbed with fteeu soap. yjW 
tore elevation is likely to ““j s„.l> 

process, the free use of soap has tunmr 

Sons to a minimum. 

tissue enables us accurat y PP a d 

applicators to the ™ . toial dosage. 

field, thereby reducing the n s U vistsj® 

I note with some satisfectionjh^.^^^^.^^ ,, 
not advocate the local use of J P ^ 

drugs, since such therapy has not 

in our hands. , . aripears, ''■’iw' 

When a temperature elevation appe 
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elevation of the pulse rale, and an apj^reciable in- 
crease in the wliite count is accompanied by a shift 
to die left, one of the comiilications described by 
Dr. Garcia has occurred and full doses of sulfathia- 
zole should be started immediately. The prompt 
institution of this treatment is most imjiortant, be- 
cause it is of little value after abscesses form. Al- 
though sulfa drugs have produced vcr>' satisfactory 
results in our Clinic, Dr. Garcia's results indicate 
that penicillin has many advantages, and I hope I 
may he able to use it in the future. 

Although most radiologists use x-ray therapy first 
in an effort to clean up infection, our experience par- 
allels that of Dr. Garcia, who has observed an ag- 
gravation of febrile reactions during intensive 
oitemal irradiation, particularly in the neglected 
case with abscess formation. My chief reason for em- 
ploying x-ray therapy as a secondary procedure is 
the difficulty which we have experienced in attempt- 
ing to place large radium applicators in the fornices 
after tlie .vaginal contraction following external ir- 
radiation has taken place. 

Dr. Erskine's ingenuity in perfecting cones for 
intravaginal therapy deservms the highest commen- 
dation. vSince I have never used the method, I am 
really not competent to discuss his paper. In ray 
opinion the procedure has two weaknesses. Refer- 
ence to a drawing of a sagittal section of the pelvis 
shows that a speculum inserted into a normal vagina 
must of necessity point directly at the anterior wall 
of the rectum. I find it difficult to believe that the 
lectal mucosa can successfully recover from the dose 
of 6,000 r delivered to a depth of 3.0 cm. below 
the surface. Most of us have attempted to work 
out radium and x-ray technics designed to irradiate 
efficiently extensions into the broad ligaments and 

0 tissue between the cervix and the bladder, 
•gam, reference to our drawing indicates that the 
e ective beam from the vaginal cone passes well be- 

md these areas. I hope that Dr. Erskine will ex- 
P am away my theoretical objections to his method. 


Robert E. Fricke, M.D. (Rochester, Minn.) : 
msh to discuss the paper of Dr. Garcia and Dr. 
0 osser, "The Problem of Infection in Carci- 
Cervix.” I think the amount of 
encountered depends a great deal 
to b* in determining the type of treatment 

'vith^ radium therapists are burdened 

is in r many cases in which the condition 
in stage III ; the patients are anemic, 

condition, and may complain of 
jfficulties. Often a kidney is not func- 
^“on it is best not to attempt a com- 
"ould radiotherapy, even though it 

oiinistp r* ■ chance of cure, but to ad- 

'■alue of treatment for palliation, the 

If ,. yn'^^h is not sufficiently stressed. 

^'ffie to”'* w treatment is given, it is pos- 

'liumihp'* ■ palliation. The ra- 

rapist gets into trouble W'hen he becomes too 


enthusiastic and tries to give a complete corase to a 
patient who cannot tolerate it. 

The sulfa drugs and penicillin have helped a great 
deal. In 1943, we treated 148 new patients with 
cancer of the uterine cervix at the Mayo Clinic, and 
for the first time in my experience we had no deaths. 
I know the sulfa drugs and penicillin saved many se- 
riously ill patients. 

Arthur W. Erskine, M.D. {Closing ) ; In regard 
to Dr. Martin’s question about over-irradiation of 
the rectum, we find that by pr}4ng up on the outer 
end of the speculum we can introduce it practically 
parallel with the long axis of the patient, even 
though she does not have a retroversion. In this 
W'a}^ we can avoid over-irradiation of the rectum. 
In about 130 or 135 cases we have had only four 
instances of severe proctitis. 

What are we trying to do when we treat cancer of 
the cervix? There is one thing that \ve should be 
sure that we accomplish if we possibly can. ,We 
should at least be sure that we destroy the primary 
lesion. Sometimes when we treat a patient with 
what we think is Group I or Group II cancer of the 
cervix, the primary lesion lieals, but a few’^ months or 
a year later the patient dies of a metastasis deep 
in the pelvis. We comfort ourselves by saying 
to ourselves that our original classification was 
wrong; that the patient, when we treated her, al- 
read}’- must have had a Group III cancer with dis- 
tant metastases. 

On the other hand, we have patients that we clas- 
sify as Group III, because of some palpable nodes 
along the sides of the uterus or because of some fixa- 
tion of the organ, who nevertheless recover and stay 
well. Ought we not, in common honesty, when such 
a thing happens, say, at least to ourselves, that our 
original classification was wrong and that the patient 
should have been put into Group I or Group II and 
that what we felt were inflammatory nodes — ^nodes 
due to infection- — rather than true metastases? 

I doubt very much if we can cure metastatic can- 
cer, and in this connection I would like to read a 
paragraph from a letter received from Dr. Merritt: 

“I have read your paper very carefully and my 
only suggestion is to place a little more emphasis on 
the question of curing Stage III and IV, or rather not 
curing such groups. Where glands are palpable I 
believe they cannot be controlled b}^ radiation any 
more than cervical lymph nodes in cancer of the lip. 
Ewing said that the infection accompanying cancer 
of the cervix was often as serious as the disease itself. 
The response of infected lymph nodes and indura- 
tion caused b}' infection to irradiation is responsible 
for confusion and mistakes. This is all quite clear if 
one recalls the experience of Caldwell and Pusey long 
before the days of deep therapy. Working with gas 
tubes and little or no filtration, they were amazed at 
the favorable effects of radiation in cancer of the 
cervix. They were, of course, treating the infection, 
not the cancer.” 



Roentgen Diagnosis of Knee-Joint Effusion' 

CAPT. ARNOLD L. BACHMAN, M.C., A.U.S. . 


I N THE STUDY of the roentgenograms of a Other references to the findings to be de- 
large number of patients admitted to scribed have not been discovered, 
the Station Hospital, Miami Beach Train- A brief description of the pertinent an- 
ing Base (Miami Beach, Florida), for ab- atomy of the knee with particular refer- 
normaUties of the knee, changes in the ence to its roentgen appearance seems 
soft tissues have been noted which have warranted. Figure 1, A, represents a mid- 
greatly facilitated the diagnosis of effusion sagittal section through the knee, dra^\^l 
into the knee joint. These findings are re- from Gray (1) and Spalteholz (8). It vill 
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Fig. 1. A. Mid-sagittal section through normal knee joint. B. Appearance of knee joint dist 


ported since the usually accepted roentgen 
signs of knee-joint effusion, i.e., anterior 
displacement of the patella and widening 
of ■&e joint (3) have been found entirely in- 
adequate in the x-ray diagnosis of this con- 
dition. 

In a review of the hterature, it was found 
that Lewis (4) mentions the presence of a 
pyriform mass in the suprapatellar pouch 
and bulging of the infrapatellar ligament in 
knee hydrarthroses, but does not describe 
these abnormahties in detail. Lohr and 
Hellpap (6) report a fullness in the recess 
above tire upper portion of the knee cap 
in the presence of intra-articular effusion. 
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quadriceps femoris. Inferiorly, just above 
the superior surface of the patella, in tlie 
patello-condylar recess, tlie base of the 
bursa is separated from tlie tendon by a 
small triangular mass of fatty areolar tis- 
sue. Thus, on the lateral roentgenograms 
an oval area of comparative radiolucency, 
about 6 to 10 cm. in length, is seen to lie 
over the anterior surface of the lower end 
of the femur just behind the density of the 
quadriceps femoris tendon. This radio- 
lucency extends downward and anteriorly 
over the dorsal aspect of the condyles. 


front from the main portion of the pre- 
femoral fat. The linear bursal opacity 
then merges with the shadow of the quad- 
riceps tendon and loses its identity, since 
the bursa and adjacent tendon are of the 
same radiodensity (Fig. 2), Occasionally, 
the synovia merges with the adjacent 
quadriceps tendon immediately above the 
patella without passing through the fatty 
tissue. In such cases, no linear or band- 
like synovial density is seen in the lower 
portion of the prefemoral fatty tissue and 
no small triangular area of fatty radiolu- 



PiS- 2. Radiographic appearance of normal knee joint. The band-like opacity of the 
synovia 'in the patello-condylar recess is clearly demonstrated. 


cross the upper end of the joint space, and 
superior surface of the patella just 
te . 4 ^^ insertion of the quadriceps 
^ n on (2). The synovia of tlie base of the 
passes upward from 
tin'*^f patella through the lower por- 
nafu fatty radiolucency in the 

rad^ recess and, being more 

^ 'Opaque than the fat, is usually seen as 
near or thin band-like density, 0.2-1. 2 
trian'^ ^™ckness, which separates the small 
gu ar area of fatty radiolucency in 


cency is observed separated from the 
main mass in the region of the patello- 
condylar recess (Fig. 3, A). In about 10 
per cent of examinations there is no pre- 
femoral fatty areolar tissue present, and 
the quadriceps tendon lies directly over 
the anterior margin of the femur. In the 
latter cases, of course, no area of radio- 
lucency lies between the femur and the 
quadriceps tendon (Fig. 3, B) . 

In cases of effusion, the fluid in Hie knee 
joint accumulates first and to the greatest 





Fig. 3. Xonnai knee joint. A. kTetemoraUattj' tissue exienu^s c.- - - 

of fatty tissue present over anterior aspect of lower end of femtir. right knee ^ j.i 

Fig. 4. Case I. E. G., male, aged 40, was admitted May 7, 1943, ^avmg faHm on e-.l'' 

Marked soft-tissue swelling, pain, and tenderness over the knee de\dopeo , jjg„c. , 

showed a transverse fracture through the patella and so/t-tissue svr^mg of the pa ^ 

a slight increase in the ividth of the soft-tissue opacity Ijnng within the t * , >■ 


Prefemoral fattj* tissue 


extending down to the patella. 


aistinci x«"- 
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P' aged 19, entered the hospital with a history of having injured his left knee in 

time in 1942, and again on the day of admission, April 29, 1943. During exercise the knee had 
in**»^ ° locked. Swelling appeared immediately. A roentgenogram revealed a pyriform soft-tissue mass 
bl ! ’■ogion and anterior compression of the infrapatellar fat pad. Sixty cubic centimeters of 

fl 1 “P"! ''’Ore withdra\vn and air was injected. A pneumarthrogram showed that the pyriform shadow of 
nuia density conformed in size and shape with the air-filled suprapatellar bursa. On June 15, 1943, a medial 
meniscectomy was performed, during which 30 c.c. of serous fluid were removed from the joint. 


extent in the suprapatellar bursa. A lesser 
aniount of fluid is located in the space just 
elow the patella and presses the infra- 
patellar fat pad forward (Fig. 1, B). The 
smallest quantity of fluid is situated in 
e joint space between the femur and 
■ ' Ja- As the bursa expands with the fluid, 
e line or small band of water density be- 
™ain collection of prefemoral fat 
the small triangular area of fatty radio- 
cency in the patello-condylar recess be- 
n ^'^^s^singly wide. It represents the 
J - istended base of the suprapatellar 
of further accumulation 

the entire bursa becomes dis- 


tended. In about half of the cases it can 
be completely visualized, since in this 
group the fluid-filled bursa is surrounded 
by a thin layer of comparatively radiolu- 
cent fatty tissue (Figs. 5 and 9). In other 
cases the bursa is incompletely bordered 
by the small rim of fatty tissue and is thus 
visualized only in part (Fig. 7). 

The fluid in the joint just behind the 
infrapatellar fat pad also distends the syno- 
vial space and presses the upper portion of 
the fat forward. This anterior displace- 
ment of the upper part of the infrapatellar 
fat pad is easily recognized on the roent- 
genogram (Figs. 5 and 8). Further accu- 


observed, indicating a very small amount of fluid. The infrapatellar pad was not comp.-cssed. On 
were removed from the joint space. Open operation K'as performed the following day 
retention suture applied following reduction. At operation only a small amount of fluid 
'‘'‘gnmentan Re-examination on May 19, 1943. showed the patellar fragments to be in good 

coiidyjt considerable diminution of the thickness of the soft-tissue opacity between the patella and femoral 

Ihe E 1943 (B) showed the soft-tissue density of the base of tfie suprapatellar pouch 

"is that of ° recess to be only slightly wider than normal. On clinical examination, the impression 

'be infrapat^l synovia or plastic intrabursal transudate following the patellar fracture. Aspiration of 

wiiar and suprapatellar portions of the knee joint failed to reveal any evidence of fluid. 




. 39. was admitted May 19 

day. The knee became swollen and tender. X-ray examination on May 20 sio" “1 jg^oral fat. •‘''(floods’ 
opacity m the fatty tissue between the Uj.per posterior angle of the patella and tn i qq c.c. o' .j^cd 

however, was not clearly delineated. As; nation of the knee joint resulted in , • j, could not be '' ,.,,1 

fluid. A pneumarthrogram taken the same Jay outlined the suprapatellar bursa, ^ „t fool of 

when filled with the fluid alone. lLoeo'«ifor 
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mulation of fluid in tliis region pushes the 
patella itself anteriorly. The weight-bear- 
ing portion of the knee joint between the 
tibia and femur contains a minimal amount 
of fluid, and widening of tlie joint is prac- 
tically never observed except, perhaps, in 
cases of extreme hydrarthrosis. 

Based on tlie anatomical considerations 
mentioned above, the following roentgeno- 
graphic signs have been employed as cri- 
teria for the presence of hydrarthrosis in 
suspected knees ; 

1. A widened band of fluid density (the 
distended base of the suprapatellar pouch) 
in the lower portion of the area of fatty 
radiolucency between the posterosuperior 
angle of the patella and the femoral con- 
dyle (i.e., the patello-condylar recess). 

2. Anterior pressure convexity, mainly 
of the upper half of the infrapatellar fat 
pad. 

3. Complete or nearly complete de- 
lineation of the pyriform fluid-filled supra- 
patellar bursa (in those cases where the 
bursae are surrounded by a thin rim of 
fatty tissue). 

A Anterior displacement of the patella. 
5. Widening of the knee joint. 

Table I shows the frequency with which 
the various signs appeared in 20 cases of 
effusion into the knee joint. In each case, 
fluid was obtained on aspiration, the 
amount varying between 20 and 160 c.c. 
tt is apparent that the most reliable sign 
effusion is the wide shadow of water 
ensity in the area of fatty radiolucency 
etween the upper end of the patella and 
e femoral condyle, representing the wid- 
ened fluid-distended base of the supra- 
Pa ellar bursa. This sign was present in 
of the 20 cases (90 per cent). In gen- 
m , the greater the quantity of fluid, the 
band-like opacity in the 
lar ^ situated in the patello-condy- 
•■ocess. However, several exceptions to 


Table I: Twenty Cases of Knee-Joint Effusiox 
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Definitely positive 18* 5 11 3 0 

Highly suggestive 0 4 4 6 0 

Slightly suggestive 0 2 0 4 1 

Absent 2t 9 5 8 19 

* Width of soft-tissue opacity varied from 1.5 to 
5.0 cm. Average 2.4 cm. 

t Prcfemoral fat not present. No radiolucency ob- 
served between lower end of femur and quadriceps 
femoris tendon. 


this generalization were noted. In the two 
cases where there was no prefemoral fatty 
tissue (and therefore no radiolucency) dif- 
ferential soft-tissue opacities could not be 
observed above the patella, since the fluid- 
filled bursa and the adjacent quadriceps 
femoris tendon were of the same density. 
The diagnosis in these cases was founded 
on anterior pressure convexity of the upper 
end of the infrapatellar fat pad. Anterior 
convexity of the infrapatellar fat pad due 
to pressure was present in 15 (75 per cent) 
of the cases. A completely visualized, 
pyriform, fluid-distended bursa was ob- 
served in 9 (45 per cent) cases. Evidence 
to suggest anterior displacement of the 
patella was seen in S (40 per cent) of the 
roentgenograms. In no case was distinct 
widening of the knee joint observed. 
This absence of widening was also noted by 
Lohr and Hellpap (6) in the twenty-six 
cases they reported. 

Hydrarthrosis must be differentiated 
from soft-tissue tumors, as synovioma, and 
from diffuse thickening of the synovia 
without fluid. The soft- tissue tumors ap- 
pear as well circumscribed opacities fre- 
quently irregular in outline, occasionally 
containing irregular amorphous calcific 


The lA D. F., aged 19. was admitted April 22, 1943, having injured his right knee April 8, 1943. 

showed swollen and tender immediately. Swelling persisted until admission. X-ray examination- 

fcgion of fracture. A pyriform shadow of fluid density was partially 

'“‘'L ahrwtfi +1,^ -r . 1 ‘-i-i r»r\an»if» c 


outlined in the prefemoral 

"as a w;,i' patella, its appearance was highly suggestive of an opaque suprapatellar bursa. There 

soft-tissue density in the patello-condylar recess. On aspiration 20 c.c. of bloody fluid were 
aiid ^ iy’^^warthrograra clearly demonstrated that the pyriform soft -tissue shadow corresponded in size, 
position with the air-filled suprapatellar bursa. 




. • g Jjl? 

Fig. 8. Case J. L. U'., aged 29, entered the hospital May 10, ® cadence of 

knee. The knee had become swollen and tender. X-ray exammation . „jg of the ® fon'S^- 

was considerable fluid opacity in the fattj' tissue between the po^erosup pad was compt - 

condyle, but the suprapatellar bursa was not clearly delineated. The intrap same day sho" f 

Aspiration yielded 30 c.c. of blood-tinged fluid. A pneumarthrogram a 

suprapatellar bursa. „ „ Jm'nred his left knee tu o - -^j 

Fig. 9. Case VI. P. T., aged 30, was admitted June 15, 1943, ^„arn showed no p-nd ijjr fat 1’^^ 

Swelling and pain had developed immediately and persisted. A ^ ^^j^ression of the pppiarthto?^ ■' 
A small, dense, globular, fluid-filled suprapateUar opacity and an^en P ^^.j^i^draim-. Iprsa. 

were clearly delineated. On aspiration, 45 c.c. of straw-colored 11 air-nlle 

clcarlv dernonstrated that the suprapatellar pj-riform density coiilorm 
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deposits. They are situated usually about 
tlie joint and show none of the cardinal 
signs of joint effusion (5, 7). Differen- 
tiation between tliickening of the syno- 
via or intrabursal exudate without effusion 
and hydrarthrosis can at times be made 
only with great difficult 3 ^ Three examples 
of s}'nowal thickening or intrabursal exu- 
date ivere observed. In the roentgeno- 
grams tliere was a widened band of soft- 
; tissue opacity in the fatty radiolucency of 
! tlie patello-condylar recess almost identi- 
: cal with that seen in effusion. The width of 
: the band, however, tended to be distinctly 
i less than in the cases with fluid. The re- 
: maining signs were not present. It is note- 
> worthy that in none of the three cases was 
; there an anterior pressure convexity of the 
; infrapatellar fat pad. The fat pads, how- 
i ever, were irregular in contour and outline 
and mottled in appearance, 

: SUMMARY 

\ 

. The roentgen findings in the soft tissues 
I about the knee in cases of knee-joint hy- 
- drarthrosis are described. The anatomical 


factors in the production of these signs are 
discussed. 

Note: I should like to express my appreciation 
and gratitude to Major 0. 0. Feaster, Chief of the 
Roentgenological Service, Station Hospital, Miami 
Beach, Florida, for his valuable suggestions in the 
preparation of this article. 

AAF Regional Hospital 
Buckley Field, Denver, Col. 
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Extrapleural Pneumothorax in the 

Treatment of Pulmonary Tuberculosis' 

Three-Year to Five-Year FoUow-Up of 48 Cases 
F. H. ALLEY, M.D. 

Oakville, Term. 


T he use of extrapleural pneumothorax 
is not new in the treatment of pulmo- 
nary tuberculosis, but the method of manag- 
ing and maintaining the collapse thus 
produced over a sufficient period to al- 
low healing of the diseased lung has been 
developed over the last five or six years. 
The operation was first performed by Tuf- 
fier in 1891, and he reported, in 1910, that 
he had been able in three cases to maintain 
the space over a short period by air refills. 
The same operation has been done by a 
small number of operators at intervals since 
that time, using many substances, includ- 
ing air, to fill the space created, but their 
results were not encouraging. Parafiin 
packs attained some success, but erosion 
into pulmonary tissue, through the chest 
wall and skin, and gravitation downward 
in the thorax, have made it, at least, not a 
very satisfactory form of collapse. In 1936, 
Graf and Schmidt were successful in main- 
taining their coUapse by frequent refills of 
air over a sufficient period of time to allow 
healing of the diseased lung. Following the 
work of these men, this form of treatment 
has come into widespread use. Though 
the last word cannot be said for several 
years, we feel that the procedme has a defi- 
nite place in our armamentarium agamst 
tuberculosis, based on the encouraging re- 
sults thus far attained. 

INDICATIONS 

The indications for extrapleural pneu- 
mothorax are not as yet definitely set forth 
and var}’’ with different men practising the 
procedure. We have not used it to replace 
any of the tried measmes, such as phrenic 
nerve operations, intrapleural pnemno- 


thorax, or thoracoplasty, but have offered 
it to a group of patients who, in our esti- 
mation, were not suitable for these proce- 
dures, with the hope that, if it were suc- 
cessful, it would either arrest their disease 
or so improve their condition as to enable 
them to stand a thoracoplasty. At present 
we beheve that extraplemal pneumothorax 
is indicated in those cases in which collapse 
therapy is desirable but intrapleural pneu- 
mothorax cannot be established (or is 
insufficient because of adhesions which 
cannot be divided) and thoracoplasty is 
contraindicated by the nature of the lesion 
or the condition of the patient. In mosto 
our cases bilateral disease or toxicity ue 
to the exudative and destructive chyac er 
of the lesion has constituted a contraindica- 
tion to thoracoplasty. 

OPERATIVE TECHNIC 

Preoperative Preparakon: The 
tion for extrapleural Pneumothorax is « 
same as for thoracoplasty: the same meas^ 
ures are taken for sputinn drainage 
same preoperative ^ucli 

The majority of the thoraco- 

sicker than are those treated by 

The patient fa pla«J »» 
table on hfa side, as for “J' ecs 

the head of the table is during 

SO as to aid in drainage of seer 
the operation. Nitrous omde-eth^^ 

has been used in the done under 

cedures, the others hawng posterior 

local novocaine ^^en emplo)'''^ 

paravertebral inasion . resection 

in most cases, with su^peno 
rnf . two- to three-inch segmen 


1 Read before the Joint Meeting of the American Roentgen Ray Society 
America, Chicago, 111., Sept. 24-29, 1944. 


and the Radiological Society 
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Fiff. 1. Extrapleural pneumothorax: diagrammatic illustration of operation. A. Relation of adherent vis- 
ceral and parietal pleura to the endothoracic fascia. B, Separation in the plane of the endothoracic fascia 
inimediately following operation. C. The extrapleural space several weeks after operation. 


fourth rib from the transverse process for- 
ward. The plane of the endothoracic fas- 
cia is usually easy to locate, and the loose 
connective-tissue fibers are broken with the 
finger, allowing the two adherent pleural 
surfaces and the lung to fall away from the 
bony thorax and the intercostal muscles. 
The extrapleural space is developed with 
the finger until a rib spreader can be intro- 
duced and the remainder of the dissection 
is carried out with gauze-padded instru- 
ments under direct vision with the aid of an 
illuminated retractor. Bleeding is con- 
trolled by packing and ligation with silver 
chps when necessary. It is absolutely es- 
sential to keep the line of dissection in the 
extrapleural space. If this cannot be done, 
ecause of dense adhesions and oblitera- 
lon, the operation must be abandoned be- 
°fe rupture of the pleura takes place, 
f IS essential that the stripping be ade- 
e at the time of operation, since it is 
nusual for the extrapleural pocket to be 
by air pressure in the following 
commonly a portion of the 
tr weeks. Ex- 

P^i^umothorax can be made the 
stri . forms of collapse, but 

always be carried down to 
coiip mediastinal surface and 

belov^tn around the chest wall well 
strio' H ^ '^seased area. It is possible to 
horn diaphragm and even 

the tbia diaphragm. WTien 

’Upping is completed, the entire 


pocket is inspected for bleeding and the 
wound is closed airtight. During the en- 
tire operation 10 per cent glucose is given 
intravenously. Transfusion has been re- 
quired in only one of our patients. We 
have been impressed with the lack of shock 
and the ability of the patient to recover 
from the procedure as compared with 
graded stages of thoracoplasty. 

Postoperative Care and Management: We 
feel that the refills and management of the 
extrapleural space, especially during the 
first two weeks, determine the success or 
failure of the procedure. At the end of the 
operation, the patient is turned on his back 
and, while he is still on the operating table, 
a needle is placed in the first or second 
interspace anteriorly and the pressure 
brought slightly to the positive side, which 
usually requires from 150 to 200 c.c. of air. 
The patient is then moved to the fluoro- 
scopic table and the size of the pocket is ob- 
served. Usually a film is made at this 
time for future reference. 

The patient is then put to bed and is 
turned at three-hour intervals until he is 
able to turn himself. Small doses of mor- 
phine or codeine are usually required for 
two or three days for discomfort and to con- 
trol coughing. It is not desirable to abol- 
ish the cough, but hard coughing may cause 
a thin-walled cavity to rupture and always 
increases the subcutaneous emphysema. 
Vomiting also increases the amount of air 
forced out into the tissues. Only those pa- 
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Fig. 2. A. Pneumothorax (right) with large cavity held open by adhesions. 

B. Same case after operation. Cavity closed; small intrapleural pneumothoraxm oase 


tients with very low vital capacity have re- 
quired ox}’-gen. 

The patient is examined on the fluoro- 
scopic table at five-hour internals for the 
first thirty-six hours and refills are given 
at these times as often as necessary to main- 
tain the space, the pressiure being kept just 
on the positive side. After this interval, 
the space usually begins to hold air well, 
and for the remainder of the first week daily 
fluoroscopy and refills are sufficient, the 
lung being gradually collapsed by increas- 
ing the pressure. The intervals between 
fluoroscopy and refilling are then pro- 
longed, a day at a time, as the case permits, 
usually to as much as a week, and the 
pressure is brought up to 20 to 30 mm. of 
water. 

In all cases a serohemorrhagic exudate 
forms, partially filling the space, and this is 
usually aspirated on the fifth or sixth day, 
by which time the patient is in most in- 
stances able to stand up for fluoroscopy. 
In a few' cases the exudate has been so 
shght that aspiration was not considered 
necessar)'. In other cases two or three as- 


pirations have been required. If the spa 
is not dry at the end of three or ' 

infection, either tuberculous or p}og - 
should be suspected. 

COMPLICATIONS AND RESULTS 

CompHcations of and 

thorax Ly be divided into 
late. The immediate comphcations . 
be listed as foUow's: 

1. Rupture into cawties or 

tissue. K this occurs A op 
tion should be immediatel) 

This should be con- 

2. Hemorrhage. Tins sn 

trolled at the bt 

and the wound s^ou 
closed until the poff/ ^ted as 

3. Shock. Shock should 

in any other operaffve pro 
first by preventing it. 

4. Subcutaneous empliy _ ajj 

curs in moderate j orvom- 

cases if the patient 

its, but it is not alarming- 
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5. Rupture of cavities near the periph- 

ery, due to necrosis caused by 
destruction of blood supply. This 
can be prevented only by the 
proper selection of cases. 

6. Wound infection, which is disastrous 

when it occurs. 

7. Contralateral spread. The same 

steps should be taken as in thora- 
coplasty to prevent this. 

8. Loss of extrapleural space. Careful 

postoperative management will 
prevent this. 

9. Atelectasis of the lower lobe. The 

same measures should be taken 
as in thoracoplasty. 


Table I: Extrapleural Pneumothorax 

Davidson County Tuberculosis Hospital, December 
1938-June 1941 ( 2 V 2 Years) 

Number of patients 48 

Number of lungs collapsed 51 

Number of operations 52 

Bilateral extrapleural, pneumothorax 3 patients 

With contralateral intrapleural, pneumo- 
thorax • 13 patients 

Combined intra- and extrapleural, with divi- 
sion of septum 2 patients 

Basal extrapleural 1 patient 

Successful operations (46 on 42 patients) 88.4% 

No complications (34 operations, 32 patients) 64.4% 

Conversion of sputum (in 35 patients) 75.0% 

Operative mortality 0.0% 

Late mortality (4 patients) 8.3% 


Table II: Complications of Extrapleural 
Pneumothorax in Series of 48 Patients 


Immediate operative complications in 6 patients 

Inability to establish sufficient space 1 

Pulmonary tissue known to be entered at opera- 
tion 3 

Breaking doivn of wound (pyogenic) 2 

Late complications in 11 patients 

Extrapleural bronchial fistula 4 

Tuberculous empyema without fistula 7 

Contralateral spread 1 

Late deaths, 4 patients 

Cardiac 1 

Progressive disease and bronchial fistula 1 

Respiratory infection with low vital capacity. ... 1 

Wound infection and progressive disease 1 


The late complications are; empyema 
(tuberculous and mixed), bronchial fistula, 
and loss of extrapleural space. 

The accompanying figures and tables 
show the complications and results in a 


Table III; Results of Extr.\pleural 
Pneumothorax; Three- to Five-Ye.hi Reuhv 
OF 48 Patients 

Disease under control (sputum negative) 

27 patients 56 oc 

Disease still active or complications in space 

10 patients 20 8^. 

Dead 

11 patients 2'2.9f; 

Expansion being tried in 9 patients; space 

not completely obliterated in any to 
date. 

series of cases at the Dawdson County 
Tuberculosis Hospital from December 193S 
to June 1941. 

CONCLUSIONS 

1. The indications for e.xtrapleural 
pneumothorax are not definitely estab- 
hshed, and it should be reserved for those 
patients in whom proved procedures can- 
not be used. 

2. It offers a selective and effective col- 
lapse of the diseased portion of the l_ui^ 
and can be maintained over a sufficient 
period of time to allow healing. 

3. Technically, it is a difficult pr^- 
dime, and when comphcations occur e) 
are more serious than in other forms o co 

4. The success of extrapleural pueu 
mothorax is determined by secunng a e 
quate extraplem-al space at the 
operation and careful postoperative 
agement to maintain this space an 

vent complications. _ 

5. Complete expansion of the lun» 

obhteration of the space of 

thoracoplasty is now indicated 
these patients. 

Oakville Memorial Sanatorium 
Oakvillle, Tenn. 

discussion 

A f* 1 V I 

C. C.Birkelo, M.D^. (Detroit, 
to compliment Dr. Aliev on , ' gj piieunie- 
which he obtained by J^^trap f ra 
thorax. Just before coming ^j.gatnient and 
our results from this method 0 jjgjjeve 
found that they were very onl'' 

reason for this is that we use tb m tins 

a last resort. We prefer ‘I'O'-fS, esvilte- 
is possible, or cavemostomy for 



The So-Called Retarded or Occult Fractures 

Significance of the Parallel Projection in the Roentgen Diagnosis of Fractures^ 

BENEDICT J. TOTH, M.D. 

Olean, N. Y. 


O N Oct. 14, 1941, a 27-year-old truck driver was 
referred for roentgenographic examination of 
. his right hip and knee, with the following history. 

In the early afternoon of Oct. 14, as he was climbing 
. on the tailgate of his truck, it slipped and he was 
thronn to the pavement, landing on his right hip and 
; right shoulder. He did not become unconscious but 
. experienced severe pain. He got up and drove his 
' truck a short distance, but the pain soon became un- 
, hearable, and he was brought to the hospital. 


nation in the oblique projection showed no evi- 
dence of a fracture." The patient continued, how- 
ever, to complain of severe pain in the right hip 
region for about ten days following injury. Grad- 
ually the pain subsided, although it did not disappear 
completely. The patient was discharged from the 
hospital on Oct. 31, seventeen days after the acci- 
dent. 

Because of continued complaints of pain in the 
right hip region, especially on certain movements, 


9; iqii" „ Boentgenogram of pelvis, anteroposterior view, taken Oct. 14, 1941, B. Oblique view, taken Oct. 
19 mi V fracture line is seen in either view. C. Anteroposterior roentgenogram of pelvis, Nov. 

> Aote the large fracture gap with callus at the caudad end. There was no history of a second injury. 


Bess 1 revealed extreme tender- 

llie ^*id some excoriation just above 

greater femoral trochanter. The 
nesssp” ^ ™P'‘ession was that “most of the tender- 
™ muscle. ’ ’ The roentgen ex- 
feporfp'a pelvis on the day of the injury was 
a fr ™^ows: "There is no definite evidence 
of exclude, however, the possibility 

bonei,,\ fracture of the right innominate 
I’Vsicai'fi^ ®fsTal portion, in view of the suggestive 
thooblin examination of the right hip in 

On be advisable,” 


the pelvis was radiographed again— in the anteropos- 
terior position only — on Nov. 19, 1941, five weeks 
after the initial trauma. A huge fracture of the right 
innominate bone was discovered. There xvas no his- 
tory of any injury in the period between the patient’s 
fall on Oct. 14 and this last x-ray examination. 

A careful restudy of the initial roentgenograms 
still failed to reveal am’- definite fracture line in the 
region of the large fissure fracture demonstrable five 
weeks later (Fig. 1). 


a week later, a “radiographic exami- 


After the experience of this unusual 
^uct. 21, a week later, a “radiographic exami- case, it became more or less our routine 

of Radiology, St. Francis Hospital, Olcan, N. Y., and City Hospital. Salamanca, N. Y. 
Ain J; ^ ^ Meeting of the American Roentgen Ray Society and the Radiological Society of 

Chicago, in.. Sept. 24-29, 1944. 
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Fig. 2A. Anteroposterior and oblique roentgenograms (with 

No fracture is seen. 

procedure to examine certain suspicious withot 
cases three or four weeks after injury, were 
Since, as is well known, ribs are among the fractui 
most diSicult bones for fracture visualiza- tine- £ 
tion, most of these repeated roentgenograms and la 
were requested in cases in which costal terior 
fractures were suspected. Displacement of expost 
fragments and a rather wide fracture gap film) i 


ms (with magnifications below) ma e 
e is seen. 

Withou^ noticeable ,ig„^ 

:rtu.tln£elateexa™najie- 

-tine- anteropostenor o i 

and lateral views (m nb 
terior or postero-an en 
exposure with the inju P . 2 ; 

film) were usually employed (i t 
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3). Some cases came to our attention, how- 
ever, where re-examination with tlie usual 
standard views failed to reveal the fz'ac- 
I ture and additional view's w'ere required 
j (Figs. 4-6). 

HISTORICAL 

i 

i The literature of the last twenty years 
I has been review'ed. That of the preceding 
I years w'as not covered in ^'iew' of the prob- 
i ably less adequate roentgen ray tedinic. 
j Mdnikowa, in 1929, discussed among other 
jroblems the question of invisible frac- 
ures, reporting 3 cases in which x-ray 
ilms taken immediately after injury failed 
;o show any fracture. A few weeks later, 
lowever, fractures w'ere clearly demon- 
strable in films taken “wdth the parts in 
the same position as before.” The bones 
involved were the diaphysis of the ulna, 
shaft of a metacarpal, and shaft of a meta- 
tarsal. Melnikowa quotes Kimmerle, who 
in 1927 reported similar findings in the 
case of a fractured navicular and ribs. 
Linderaan, who had a similar experience 
with a fractured femoral neck, is also men- 
tioned. Melnikowa, assuming that both 
exposures were technically without error, 
suggested two possible explanations for the 
difference between the two studies: (1) 
wat the views were not exactly identical ; 
(2) that lack of immobilization, resulting 
® frequent movements of the fragments, 
nd probably caused pronounced hyper- 
Cffliaand absorption of the bony trabeculae 
® file fractiire surfaces, thus resulting in a 
1 er and sharper fracture line. Kim- 
the second of these explanations 
ro likely. The value of repeated 

11 ^ gen examinations in suspected but 
cases was stressed by all these 

authors. 

1932, discussing frac- 
are most frequently missed, 
the e study as one of 

aref to him, infractions 

visualized for the first time 
ourteen days after the injury. 

1935, in an article 
^ ''dtordemeni ou fractures avec 
en deux temps,” emphasized 



Fig. 2B. Anteroposterior roentgenogram (same case 
as Fig. 2A) March 6, 1943. The displacement of the 
fragments of the left 9th rib is several millimeters. A 
fracture of the left 10th rib with slight displacement of 
the fragments is also noted. 

the scientific as well as the medicolegal 
value of a second x-ray examination about 
two weeks following the initial study. In 
one of the two cases w'hich he describes, the 
original roentgen examination of the right 
hip, in two projections, show'ed no evidence 
of a bone lesion. Thirteen days later, be- 
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Paraflel left radial head, quite clearly visible in the anteroposterior ulnoradial oblique, fracture- 

(anteroD^'^f^'^^^*™’ this view is technically poor, with a blurred image. B. The other three views 

Patientw slightly oblique) fail to demonstrate the fracture. (For the anteroposterior view the 

fracture to extend the forearm.) C. Practically the same view as A, witlrout motion, showing the 

ravealin/^*^ uistmctly._ D. Anteroposterior and lateral projections, taken four months after the initial study, 
uitii evidence of fracture. E. Parallel view, taken on the same day as D, still shows the fracture 

"W some displacement of the fragments. 


ause of the spontaneous aggravation o 
am, a second x-ray examination was done 
neR- a fracture of the femora 

^^®P^Acement of the fragments 
defp t ^ clavicular fracture wa 

radio following the initia 

ographic examination. According t 

through tv 

oP th ^ traumatic stage, with ruptu 


thrnrr,v, trabeculae, followed b 

haversian vessels 
necrosis of the osseoi 
the Pol ’ ^ reactionary stage, in whic 

and macrophage 

Aether , via +L the dead cel 

''^ith the altered red corpuscle 


while the osseous substance begins to ab- 
sorb through diastasis. This entire proc- 
ess is directed through the influence of 
the S3anpathetic nervous system, which 
regulates the actions of the vasomotors. 
The result is a progressive weakening of 
the haversian framework, which now easily 
gives in to the influence of muscular con- 
tractions. Thus on the tenth to the twen- 
tieth day the fracture will be revealed, with 
displacement. 

Nau dealt vdth this subject in 1935 and 
1936. He described three different signs 
of fracture demonstrable in the late 
roentgenograms: (1) formation of callus, 
(2) sudden or progressive displacement of 




.-^"^eroposterior view of left clavicle. No fracture is seen. B. 
vostero-antenor view taUor. anfinPo fracture. 


Note ft, .4-re view, taken at the same time, revealing a definite fracture, 
wppto 1,4 in the two projections. C. Anteroposterior view two 

er. rhe only evidence of fracture is some callus. 
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t: : . . ; 

, Anteroposterior and oblique views (with magnifications below) of ribs fifteen days after injury and 

roentgenograms, showing a fracture of the right 8th rib with fairly wide gap. No fracture 

01 ttie 9th nb is seen. 

time for re-e-^amination. His studies in- 
cluded fractures of the ribs, toe, fibula, 
and scapula. 

In 1941, Hammond and O’Connor pre- 
sented their paper on “occult fractures” at 
the annual meeting of the American Medi- 
cal Association. These authors believed 
that such fractures are not rare and that 
they are evidently missed in large numbers. 
They stressed the importance of the clini- 
cal examination in suspected fracture cases 
and concluded that in cases of doubt the 
physical examination should prevail. Other 
authors of recent years (Lachmann, Cohn) 
have also emphasized the great importance 
of the physical examination, apparently 
after repeated disappointments in the "ver- 
dicts” of the x-ray examinations. 

parallelism of the x-ray beam and the 
FRACTURE 

For the roentgen diagnosis of fractures 
the following signs are usually necessary: 



I?: A' ivrfi 


Pi)f fiA f oblique exposure in case shown 

Gation rpvrai 4ay of the first x-ray exami- 

™‘^ture of the right 8th and 9th rib, 
superiority of individual 
y over routine” re-examination, 

gan (3) appearance of a fracture 

the c calcareous resorption at 

sidered'^ fragments. He con- 

six to eight weeks the optimum 




nation also revealed the fracture. 


(1) fracture gap, (2) displacement, (3) 
change in the cancellous structure, such as 
the “folding” of torus fractures, the dense 
line of impacted fractures, etc., (4) signs 
of healing, (5) indirect signs, such as veii- 
ing of accessor}^ nasal sinuses, etc., which, 
however, are not specific. 


Our discussion is concerned 

the fracture gap, and j ^ to Lacl'' 

,. 7 . Accoraiuo 


the fracture gap, ana to La"!' 

slight displacements. ^ factors, 
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tail torpw ■''^'^teroposterior fibulotibial, lateral, and postero-anterior tibiofibular oblique views of the left ankle 
t-ray bp evidence of a fracture. B. Anteroposterior view showing a short, faintly visualized fissure; the 

This is nrf approached parallelism with part of the gap. C. Anteroposterior tibiofibular oblique projection, 
etically parallel with the long fissure fracture, which is properly visualized. 

ws^cient number or wrong choice of pro- in the direction of the fracture line. Hill, 
line agrees with Hunsberger that discussing Hammond and O’Connor’s pa- 

^’■^ctures can usually be demon- per, mentions the following principles for 
only if the x-rays traverse the bone fracture visualization: (1) a roentgen-ray 
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15! j 



i'”tt "mSi'‘^'' 1;'”” ik' (- <■- 

J -1 


or fine detail mtendi^dlg 
screens are required (r! s^^^^eens where 
roentgenograms density of 

patient, (f extm 

experience has indicate “ ttT f“ 
axe commonly Overloo4d ^ 
chmcal examination bv the 

before the DatiPTi+ • 2 radiologist 

«ve, to mak?s“ tte^ 

tions in positinm’no- j possible varia- 

employed for the* rase '"b?”'" 

Pease suggeste at least 1 dW *■ 
the wrist for a nmno +. views of 

able scaphoid tacture/^'"'*^ question- 

to ™Plrasi2e%hr^af imnrr’ 

exposure with the x-raVh? “ “ 

nearly parallel with the f“ Parallel or 
4. 7, 8, 9, 10), i„ line (Figs. 

■mportant technicsd «■= 

above, the frarttit-cs ^^<^tors mentioned 

tte x-rays do not trTZie 
direction of the van n \u 
if a paraUel proiectfon 
comparatively nonr r films of 

reveal the fra«nre'’7FS' T 

have found, in accordauce^th T ^h 

Le™, Garland, and oSe™ ,het 

scopic views in one proiecHo'n 

f^ojection are usually 


not satisfactory substitutes for projections 
from different angles. 

_ The importance of the parallel projec- 
tion is also evident in cases of slight dis- 
placement, where the tangential view, in 
which the x-ray beam is actually parallel 
With the protruding fragment, is necessary 
for the proper demonstration of the fracture 
(Figs. 5 and 7). It is questionable whether 
the fracture visualization in certain cases 
reported by Nau was entirely due to a 
sudden displacement” of the fragments. 
The different angle of the incident s-rays, 
resulting in a parallel or tangential pm- 
jection, is probably more often responsible 
for the appearance of the fracture than an ' 
actual "sudden displacement" (Fig. 5). 


COMPARATIVE VALUE OF THE INITIAL 
ROENTGEN STUDV AND THE ROUTINE 
RE-EXAMINATION 

It is well known to all radiologists that 
there are certain bones which, either be- 
cause of their position or because of their 
anatomical configuration, usually present 
difficulties in the diagnosis of fractures 
Such bones include, among others, the clavi- 
cle, ribs, scapula, humeral head, head of 
the radius, carpal scaphoid, metacarpal, 
innominate, femoral neck, ends of the tibia, 
and metatarsals. It is these structures es- 
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9 B-D. B. Lateral and tangential views of case shown in Fig. 9A, taken about five weeks 
still revealing no evidence of a fracture. C. One of the tangential views on this re-examina- 
®9ows the fracture, apparently due rather to an incidental change in position, giving a more 
projection, than to reparative changes of a true retarded fracture, since other tan- 
6 ntial views failed to demonstrate the gap. Note the positional difference between the tangential 
An overexposure in the re-examination also shows the fracture Ime, which p evidently 
fra^t with the incident x-ray beam. C and D would have been easily classified as occult 


careful individual con- 
^dnd skull and spine are not 

In V- present study.) 

’ew of the prerequisite of a parallel 


projection for proper x-ray visualization in 
“negative” fracture cases, two exposures, 
preferably opposite oblique, should be 
added to the ordinary anteroposterior or 
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Priodax, using cats as the experimental water until the roentgen examination the 
animal. The work of these investigators next morning. Films were made at four- 
bas been reported, and their results quoted, teen and sixteen hours. The single-dose 
by several authors, and need not be consid- method was used throughout, 
ered at length here. Their conclusions The side reactions in this series of pa- 
warrant the assumption that Priodax is tients are listed in Table I. In addition, 
sufficiently non-toxic in the dosages used all investigations reported in the literature 
for cholecystography that it may be consid- and considered of any value for comparison 
ered a safe drug. with the present series are listed. Some 

Junkmann’s (3) work suggests that the minor variations occur in the classification 
main advantages of the new preparation of the side reactions, but most reports co- 
lest on the fact that most of it is elimi- incide roughly with the classification used 
nated in the urine (more than 50 per cent in by Paul, Pohle, and Benson (5). Wehave 
the first twenty -four hours), while very followed this latter classification for the 
; little tetraiodophenolphthalein is thus ex- sake of uniformity, simpUcity, and clarity, 
; creted; most of the latter is eliminated by adding a column for those cases without 
; way of the intestinal tract, thus causing side reactions and omitting "burning 
. more gastro-intestinal symptoms. In ad- throat," which proved to be an insignifi- 
: dition, Junkmann (3) found the iodine cant occurrence in our series. Because of 
; content of the bile to be much greater the reactions in our normal group, re- 
nter administration of Bihselectan (Prio- ferred to later, the degree of nausea was 
fax) than after the administration of tetra- considered of significance; hence this 
iodophenolphthalein. symptom has been classified as mild and 

In the present series of cases, the two severe. Except for these changes, a direct 
drugs were alternated between patients comparison can be made with the series 
because we believed a more direct compari- reported by Paul, Pohle, and Benson (5) . 
son of the side effects could be made in After taking Priodax, 19 patients (38 per 
tffis way. One's ideas of degree in evaluat- cent) reported no side reactions, while 12 
severity of symptoms is prone to patients (24 per cent) had no side reactions 
^ 3nge or be influenced by anticipated re- with tetraiodophenolphthalein. Nausea 
suits unless kept in balance by a continu- occurred in 16 (32 per cent) of the Priodax 
uus Control. By constantly checking one cases and in 34 (68 per cent) of those re- 
against the other, such a balance, in ceiving tetraiodophenolphthalein. In ad- 
opinion, is best obtained, dition, only one patient (2 per cent) re- 

Of the 100 patients, 53 were referred ported severe nausea with Priodax, but 22 
“■om the Outpatient Clinic and 47 were (44 per cent) had severe nausea with tetra- 
"ospital cases. All had symptoms suffi- iodophenolphthalein. Vomiting occurred 
a request for cholecysto- ■ rarely with either drug: once. (2. per cent) 
examination. with Priodax and 4 times (8 per cent) 

c same routine was followed in all with tetraiodophenolphthalein. Diarrhea 
conT ^ f'iEch of moderately high fat was present in 18 (36 per cent) of the Prio- 
Was given at noon. A fat-free dax cases and in 25 (oO per cent) tetra- 
Was given, followed in one iodophenolphthalein cases possibly not 
Stan ^ ^^®wistration of the contrast sub- a significant difference in such a small se- 
either 3.5 gm. of tetraio- ries— nor was there any striking difference 
yu ^Phthalein or 3.0 gm. of Priodax. in the various degrees of diarrhea. 

given Burning on urination with the first 
six 0 Water. Priodax was given in morning voiding was reported by 24 (48 
''•ater^ swallowed with per cent) of those receiving Priodax and, 

nothinf intervals. After this, strangely, 2 (4 per cent) reported a similar 

S permitted by mouth except symptom with tetraiodophenolphthalein. 
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Table II; Reactions in 15 Patients Given Both Priodax and Tetraiodophenolphtealtk 




Nausea 1 

Vomit- 

ing 

Diarrliea 

Bum- 


Dve 

Xone 


Mud Severe Total i 

ing Uri-: 

ilisctlhnKcs 



!Mild Severe 

nation 


Priodax 

4 

4 1 

1 

1 

3 114 

1 

Headadie, 1 
[ Pain in tpirrs- 
triiun, 2 

Tetraiodoplienol- 

phthaleiii 

3 

5 6 

1 

1 

1 

, 

4 2 4 9 

I 5 ■ 

0 

i Burning in ejira;- 
1 triiun, I 

i 


Tke former can be accoimted for b}’’ the 
large amount of the drug excreted in the 
urine during the first twentA'-fom hours, 
but an insignificant quantity’ of tetraiodo- 
phenolpbthalein is supposed to be thus 
eliminated. ^Miscellaneous s3Tnptoms were 
so mild and occurred so infrequently' that 
they* require onlj' brief mention. With 
Priodax, 2 patients 'complained of mild 
epigastric distress, 2 had mild headaches, 
and 1 slight dizziness. With tetraiodo- 
phenolphthalein, 2 patients complained of 
sey'ere headaches and 1 had a spell of yio- 
lent sneezing. 

In this series, several studies were re- 
peated when no shadow or a poor shadow 
was obtained at the first examination. 
In almost all instances, Priodax was giy'en 
at the second examiaation because, as our 
figures show, more failures occurred 
after tetraiodophenolphthalein and because 
it was difficult to get staff phy'sicians to re- 
fer patients back for a second examination 
if tetraiodophenolphthalein was the dye 
to be used. The same difficulty' was not 
encountered when the rey'erse was true. 
This fact in itself appears significant. 

In fact, near the end of our series some 
difficulty' was encountered because the 
staff phy'sidans began to request that Prio- 
dax be giy'en or that we arrange their 
patients in the series so that they' would 
receive Priodax. These requests were ig- 
nored, yvith one or two exceptions. This 
observation has made a strong impression 
on me, for the radiologist, in spite of his 
desires to the contrary', does not hay'e the 
dose contact yvith, and continued observa- 
tion of, his patients that is the priydlege of 
the dinidan. 


Table II presents the side reactions in 15 
patients who recdved both dyes. At least 
five da 3 'S dapsed between examinations to 
predude the possibiht 3 ' of a cumulative ef- 
fect. As mentioned preydousl}'. Priodax 
was the second drug in almost aU instancy. 
A stud 3 ' of the table rex'eals that tlie diief 
differences were in the inddence of nausea 
and diarrhea and the severity' of ffes 
53 Tnptoms. Tl'ith Priodax, 5 patients 
complained of nausea, but in only one 
instance was it severe; but vritb tetraio- 

dophenolphtbalein, 11 patients bad nausea 

and in 6 it was severe. The diarrhea wa-' 
severe in only one of 4 patients complaining 
of this sxnnptoni after Priodax, while 4 of . 
patients' had severe diarrhea after tetimo- 
dophenolphthalein. In 3 cases ' 

moderate epigastric distress orbnr^Sf^ 
one patient had a mild headache a^t^ • 
ing Priodax. There were no jmii^ 

plaints yvith tetraiodophenolphffial^m 

In addition to the series of 100 patenL. 
10 Tolmiteers tvere given b”* P«P 5 



i's "eceiverPriodLv tot. 
called normals, or persons ^ 
evridence of gallbladder and 

re x-ray technicians, nurses 
i stenographer. Seven were 
rere males. _ in nersoiu 

[The side reactions m gntthat 

listed in Table HI- taking 

f the 10 had no si-mptoms ^ .^p. 

odax, while only 2 were free tom 

IS with tetraiodopheno Iphtt* S 

aplained of nausea rf. to d- 


plained of f ^ tetraiodoP""'.”:' 
this symptom alter PorOi'- 

lalein md in 7 it was severe. 
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Table III; Reactions in 10 Normal Suhjects Receiving Both Priodax and Tetraiodophenolphthalein 



1 

1 

Nausea 

Mild Severe 

1 

i Vomit- 
ing 

1 

Diarrhea 


Burn- 1 


Dye 

None 

Mild 

Moder- 
ate Severe 

Total 

|ing Uri-l 
nation i 

Miscellaneous 

Priodax 

G 

0 0 

0 

1 

0 

2 

3 1 

1 

None 

Tetraiodophenol- 

phthalein 

2 

1 7 

1 

2 

0 

2 

4 

0 

Pain in abdomen, 1 


reason, nausea is considered of major im- 
portance and is subdivided into mild and 
severe, as mentioned pireviously. In re- 
spect to other symptoms there was no great 
variation between the two drugs. After 
completion of both examinations each sub- 
ject was asked the question, "If you had 
to submit again to an x-ray examination of 
the gallbladder, which preparation would 
you prefer?" The reply of all was, "Prio- 
dax.” The reason in most cases is obvious, 
but those -with mild or no reactions pre- 
'erred the Priodax because of the ease of 
hiring it; all complained of the "sicken- 
flg taste" of tetraiodophenolphthalein. 

From Tables I, II, and III, the most sig- 
dficant observation is the fact that nausea 
3f severe form occurred much more fre- 
quently with tetraiodophenolphthalein than 
wth Priodax, in our investigation. Since 
severe nausea is a very distressing symptom, 
^nyprocedurethatwill decrease its incidence 


's Worth while. There is no great disparity 
e ween our figures and those of Paul, 
ohle, and Benson (5), but they minimize 
^ nnportance of nausea and fail to evalu- 
f e me degree. Vomiting occurred in an 
number of cases with either 
of agreement with reports 

Fliarrhea occurred more fre- 
ly in our series than in any others in 
common with 
siin • neither can claim a great 

sion contrary to the conclu- 

siion by Junkmann (3) but was 

the work of Modell (4). We 
vonini ^ greater number of patients 
’lone burning on urination, but 

bnce^t attached any impor- 

hadtoK and its presence 

The d by leading questions, 

of }Qr^ ^nsity of the shadows in our series 
'i^ses is shown in Table IV, and our 


results are compared with those of others. 
The value of a comparison of this kind is 
dubious unless one knows the type of pa- 
tients referred for examination. This is 
forcefully illustrated by the figures of Klei- 
ber and Rating, as given in Table IV. 
Kleiber (6) reports 45.6 per cent of 55 pa- 
tients sbowring no shadow, while Rating 
(7) reports 94.8 per cent of 96 cases showing 
good shadows after Biliselectan (Priodax). 
Yet both stress the advantages of this me- 
dium. It is obvious that the number of 
patients with disease of the biliary tract in 
any given series will materially affect the 
proportion of good shadows. However, a 
comparison of the shadow densities ob- 
tained from the two dyes in a series of pa- 
tients referred by the same clinicians is of 
value. This is especially true when sup- 
ported by evidence obtained from a series 
of 15 patients and 10 normal persons given 
both dyes. 

In the present series of 100 patients, 
8 (16 per cent) showed no shadow after 
Priodax, but in 19 (38 per cent) of the 
tetraiodophenolphthalein cases no shadow 
was obtained. Poor shadows were ob- 
tained in 8 (16 per cent) of the Priodax 
cases and in 11 (22 per cent) of the tetraio- 
dophenolphthalein cases. Moderate and 
good shadows were obtained in 68 per cent 
of the Priodax studies and in only 40 per 
cent of those with tetraiodophenolphthal- 
ein. These latter figures agree with those 
of Paul, Pohle, and Benson (5) for Priodax, 
but there is marked disagreement between 
the 40 per cent of the present series and the 
72.5 per cent of their tetraiodophenol- 
phthalein cases. Since in our series the 
percentage of cases showing no shadows 
with tetraiodophenolphthalein is 18 per 
cent higher than in their series, and since 
our figures for Priodax agree with theirs. 
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Table IV : Shadow Density; Present Series Compared with Those Recorded in the Liieiutcte 


Author, Dye, and Number of 

No 

Faint 

Moderate 

Good 


Cases 

Shadow 

Shadow 

Shadoiv 

Shadow 

Remarks 

Lauer-Schmaltz (9) 1 






Biliselectan (Priodax) : 45 i 






cases 

11(24.4%) 

1(2.2%) 


33(73.3%) 


Kleiber (6) 




Biliselectan (Priodax) ; 55 






cases 

25(45.6%) 

■ . . 



Others not classified 

Rating (7) 





Biliselectan (Priodax) : 96 






cases 


••• 


91 (94.8%) 

Remainder not das- 
sified 

Marshall (11) 

i 


i 


Priodax ; 50 cases 

1 10 (20%) 

1 (0.5%) 

! 

15 (30%) 

Others classified on 



pathological basis 

Wasch (10) 






Priodax ; 134 cases 

28(20.9%) 

12(8.9%) 

i 19(14.2%) 

75 (56%) 


Dannenberg (8) 

Priodax: i43 cases 

Ochsner (12) 

31(21. 

7%) 

11 (7.7%) 

101 (70.6%) i 

Only figures given 


Priodax : 300 cases 

93(31%) 

201 (67%) 

Hefke (13) 

Priodax ; 600 cases 

Paul, Pohle, and Benson (5) 

60 (10%) 

12(2%) 

48 (8%) 

480 (80%) 


72(63.3%) 

Priodax: 114 cases 
Tetraiodophenolphthalein ; 80 

29 (25.4%) 

3(2.6%) 

10(8.7%) 

14 (17.5%) 


44 (55%) 

cases 

16 (20%) 

6(7.5%) 


Present series 




23 (46%) 


Priodax: 50 cases 

8 (16%) 

8(16%) 

11 (22%) 


Tetraiodophenolphthalein : 50 
cases 

19 (38%) 

11 (22%) 

15 (30%) 

5 (10%) 



the difference in the figures of the two se- 
ries for moderate and good shadows with 
tetraiodophenolphthalein cannot be ac- 
counted for by the personal equation, 
which might enter into an evaluation of the 
density of the shadows. 


Table V; Shadow Density in 15 Patients 
Receiving Both Priodax and Tetraiodophenol- 
phthalein 


Dye 

No 

Shadow 

Faint 

Shadowj 

Moder- 

ate 

Shadow 

Good 

Shadow 

Priodax 

3 

1 i 

4 

7 

Tetraiodophe- 

nolphthalein 

8 

4 

2 

1 


Tables V and VI show om observations 
relative to shadow density in 15 patients 
and the 10 normal persons receiving both 
dyes. On the basis of the examination 
with Priodax, 10 of the 15 patients would 
not be considered to have gallbladder dis- 
ease, because of the moderate and good 
shadows obtained. However, of the same 
15 patients, 9 would be considered defi- 
nitely diseased, and 4 probably so, when 
tetraiodophenolphthalein was used. The 


crepancy between the figures 
and the ones listed here lies in the lact 
it in one case with opaque stones e 
s a moderate or good shadow with boffi 
sparations. It should also be ^ , 

it one patient without ^ 

Ibladder disease vnth 3 

er operated upon and foun 0 
ilecystitis with hemorrhages mto 

icous membrane. ] 

Vs was expected, in all of our 10 
■ects a galWadOer =tado,v «s * 
nstrable. Two, yn and 

tdow with tetraiodophenolphtha 
uld have required a second e. 
i they been patients. Priodax 

)ne of the great no residue 

he fact that there is htt^ 

the drug in the almost 

molphthalein, such ^ „tly suf- 

[stant occurrence, it is H a 

ant in the hepatic flexure _ 

tnal gallbladder shadow^ in j,,, 

es, these confusing sha jj^^erpreta- 
jor obstacle to an waseHmi' 

1 . In all 5 cases, the 
ed bv resorting to the use 
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Table VI: Shadow Density in 10 Normal 
Subjects Receiving Both Priodax and 
TETRA lODOPllENOLrimiALElN 


Dye 1 

1 

No 

Shadow : 

Faint ! 
Shadow 

Moder- 

ate 

Siiadow 

Good 

Shadow 

Priodax 1 

0 

0 

1 

9 

Tetraiodoplie- ' 
Bolphthaiein i 

0 

2 

3 

5 


This advantage is mentioned in several 
reports in the literature but few stress its 
importance. Because of it, Priodax is not 
only more accurate, but it aids in the sim- 
plification of cholecystography, for as 
stated by Datmenberg (8), “No alkalies, 
drugs, pressor agents or paregoric are nec- 
essary,” and to this we add the annoying 
enema or enemas. 


produces shadows of the gallbladder more 
consistently, and usually'- of greater density. 
Gallbladder shadows are better visual- 
ized because of the absence of confusing 
opaque shadows in the hepatic flexure of 
the colon. From our experience this relia- 
bility appears of greater importance than 
the reduction in side reactions. This fact 
has not been stressed in previous reports. 

Our findings vary from other published 
reports, but most of the latter present only 
the results obtained after the use of the 
new drug. Because the present series is 
small, it is hoped that other similar investi- 
gations, comparing the two drugs, will be 
made. 

316 Colorado Bldg. 

Pueblo, Colo. 


SUMMARY 

The results obtained in a series of 100 
patients referred for x-ray examination of 
me gallbladder in which Priodax and so- 
um tetraiodophenolphthalein were alter- 
nated are reported. The results of the 
examination of 15 patients and 10 normal 
persons given both dyes are included. These 
results are tabulated on the basis of side 
reactions and shadow densities and are 
eompared -with the observations of others 
recorded in the literature. 
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March Fracture^ 

MAI. R. E. Van DEMARK, M.C., A.U.S.. and LT. COL. PAUL V. McCARTHY, M.C., N.G. 


M " ARCH fracture” is a term applied 
to a fracture occurring typically in 
infantry recruits during training periods 
involving a great deal of marching. In 
contrast to the usual fracture, a march 
fracture does not result from a single 
definite traumatism. Formerly thought 
to be limited to the metatarsal bones, 
march fractures have now been reported 
by various authors in most of the weight- 
bearing bones of the lower extremity and 
pelvis (3). The terms “fatigue fracture,” 
“stress fracture,” “strain fracture,” “in- 
sufficiency fracture,” and “skaters’ frac- 
ture” are synonymous with “march frac- 
ture.” In civihans the condition is said to 
occur with some frequency in waitresses, 
shop attendants, and nurses as a result of 
the prolonged walking and standing in 
their respective occupations (4) ; a similar 
fracture has been reported in children (5). 

ETIOLOGICAL CONSIDERATIONS 

The war program of infantry training 
was extremely strenuous, being planned 
to condition physically and train the re- 
cruit as a soldier within a period of a few 
months. The introduction of “speed 
marches” and prolonged hikes up to 
twenty-five miles placed a severe burden on 
the physique of the soldier in training. 
Practically every soldier was subject to 
much greater physical stress in the army 
than he had been as a civilian. As a result, 
march fractures were of common occur- 
rence in the infantry troops undergoing 
training. In our experience these frac- 
tures are confined to no particular type of 
individual. We believe that they occur in 
a bone which is unused to strenuous activ- 
ity and which has not accommodated itself 
quickly enough to accept the increased 
stress placed upon it. March fractures are 
at a minimum in well seasoned troops, in 
whom conditioning has apparently added 

* Accepted for publication in May 1945. 


tensile strength to bone and related struc- 
tures. The exact mechanism of the frac- 
ture has not been proved. Recently Brech 
and Higinbotham (2) have popularized 
the theory that the fracture occurs as a 
result of a molecular rearrangement of the 
bone, due to multiple small traumata; 
this rearrangement is thought to render 
the bone brittle and liable to fracture. 
Watson-Jones (6) describes the fracture p 
a simple crack fracture, which is so fine in 
character that it is frequently missed, it is 
not until new callus appears that the 
typical roentgen findings are present. 


SYMPTOMATOLOGV AND FINDINGS 

The typical complaint is pain follomng 
, march, during which the soldier had been 
inable to keep up with his company . 
lain is usually well localized to t e a 
ected area, which is tender on 

>ross swelhng is evident on examinat o 
a case of the subcutaneous bone® o 
oot and leg. Motion of the a^ac nt 
oints in their extreme ranges may pr 
light pain. In contrast to 
ures, the ecchymosis due to so 

ujury is absent. 

By far the most frequent sit 
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Fig. 2. March fracture of the os calcis, evidenced by a band-like line of formation. 

rvaist of the bone. Examining the periphery, one will see a piling of periosteal ^ 

never seen displacement in fractures in this region. .. ii,:, fracture there is no 

Fig. 3. Alarch fracture of the distal shaft of the fibula, a fairly common s'te. complete early ana 

placement. Displacement occurs in march fracture when the line of fracture nas 


fracture has not been immobilized. 


A common cause of painful heels in in- 
fantn" soldiers is march fracture of the os 
calcis (Fig. 2). It is e\’idenced roent- 
genographically some days after the onset 
of clinical symptoms by a line of bony 


condensation extending fractur*^ 

the bone. At the margin o 

line the cortical bone / i ^(plantar- 

reaction, best seen on the 

dorsal) view (Fig. 2, B). 
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fracture" Tn^v^ fracture of the upper shaft of the tibia. The upper shaft of the tibia is a frequent site of march 
5. M L ^®rnple there is a complete fracture line, great callus formation, and no displacement, 
‘^'"'siderable r n , of the femur, a rather more infrequent site. Here again is a complete fracture line and 
® Us formation without displacement. 


Th0 1 

notiilf bones of the extremities are quently these fractures in the lower leg are 

march fracture, overlooked as “shin sphnts.” In the tibia 
second in fre- the upper third of the shaft is more fre- 
only to the metatarsals. Too fre- quently affected (Fig. 4) ; in the lower por- 
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Fig. 6. March fracture of the base of the neck of the 
femur, an unusual site. There is no doubt as to cor- 
rectness of diagnosis in this case. The patient was a 
husky young solider of 22 who had worked as a farmer 
up to time of induction. Pain in hip was induced by 
walWng, six weeks after entrance upon infantry train- 
ing. Healing occurred without incident following re- 
stricted activity only. 


tions of the shaft the subperiosteal reaction 
does not often develop into a complete 
transverse fracture line. In the fibula the 
distal portion of the shaft is most often 
involved (Fig. 3). 

March fractures of the femur are seen 
less frequently; when present, they are 
likely to involve the lower third of the 
shaft (Fig. 5); more unusual is involve- 
ment of the femoral neck (Fig. 6). 

The pelvis is a rare site of march frac- 
ture. Such fractures have received little 
general recognition as a cause of inguinal 
and hip pain in infantry soldiers. Usually 
the pubic rami are involved (Fig. 7). 

diagnosis 

The diagnosis is usually not difficult in 
the presence of a typical history, s)nmp- 
toms, and findings. The early periosteal 
reaction seen roentgenographicaUy may be 
confused mth a malignant growth (6). If 
the diagnosis is in doubt, a biopsy should be 
performed. In the opinion of the writers, 
tliis is seldom necessarj’’. 


PROGNOSIS 

The prognosis in all march fractures is 
good as regards healing of the fracture. 
Certain patients continue to complain of 
mild pain after the lesion has healed. Any 
given march fracture may be followed by a 
similar fracture in another or the same 
weight-bearing bone ; occasionally we have 
observed multiple successive march frac- 
tures in one individual. 


TREATMENT 

In treatment of these fractures we have 
recently come to place considerable em- 
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walking cast if further displacenieut is to 
be avoided. With luarcli fractures of the 
os calds, restricted ambulatory activity is 
allowed, with no marching, drilling, pro- 
longed walking or standing for a period of 
eight to ten weeks after the acute symp- 
toms have subsided. Similarly, march 
fractures of the long bones and pelvis re- 
quire a period of many weeks of restricted 
ambulator}’’ activity before full functional 
activity may be resumed; the clinical and 
roentgenographic findings will detennine 
when a return to full activity may be per- 
mitted in a given case. 

Regional Hospital 
Camp Robinson, Ark. 
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Hiatus Hernia of the Stomach 

as a Source of Gastro-Intestinal Bleeding' 

ERNEST A. MENDELSOHN, M.D. 

Fort Smith, Ark. 


H iatus hernias of the stomach and 
their complications, such as peptic 
ulcer and gastritis, are a grateful field for 
roentgen diagnosis. Clinical S3miptoms of 
great variety, often as alarming as sudden 
hematemesis, can be explained by roent- 
gen demonstration of the displaced segment 
of the stomach. The importance of includ- 
iog hiatus hernia of the stomach in the dif- 
ferential diagnosis of bleeding lesions of the 
upper gastro-intestinal tract vriU justify' the 
presentation of three additional cases of this 
kind recently* obser\*ed on the medical serv- 
ice of Sparks Memorial Hospital. 

The general classification of the dia- 
phragmatic hernias and the mechanism 
leading to the displacement of portions of 
the stomach through the esophageal hiatus 
into the thorax, the so-called hiatus hernia, 
have been presented in excellent papers 
(4, 8). The hiatus hernia may’- or may not 
be combined with a congenitally short 
esophagus, the presence of which play’^s an 
important, but not an exclusive, part in 
the origin of this condition. Insufficiency 
of the muscular hiatus and of the smround- 
ing cormective tissue, acquired with ad- 
vancing age, is considered the decisive 
etiologic factor. The positive pressme 
within the abdomen gradually forces seg- 
ments of the stomach through the weak- 
ened hiatus into the thorax, where negative 
pressure ex-ists. 

Sixteen cases of hiatus hernia of the 
stomach have been observ^ed in 1,000 con- 
secutive gastro-intestinal examinations in 
the x-ray departments of Sparks Memorial 
Hospital and the Holt-Krock Clinic. This 
number includes only cases in which a 
sizable barium deposit outlining a gastric 
mucosal pattern was demonstrable above 
the diaphragm. A reflux of barium into 

’ .Accepted for publication in May 19-55. 




Fie. 1 . Case 1 . Large hiatus hernia of thy stow^ch. 
he ^ophagus^is rather fhort J^e hern« >s 


mucosal pattern. 


the lower esophagus due to relaxation o 
the cardiac sphincter was more } 

found, but such cases are not included 


is series. . . , . 

The majority of the patients mtli dne 

atus hernia were beyond fifty year= 

■e. There were S females and S 
a surprisingly large 
ses, 5 out of 16, the diaphragma 
IS complicated by other lesions m tlje 
stro-intestinal tract, an o s 
lich has likemse been made b 
thors (6). Duodenal ulcers ne fo 
2 cases, primary^ adenocarcinom 
um with intestinal obstniption m ^ 

her, wliile the 2 remaining pnPent. 

owed multiple diverticula m tlie 
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The combination of diaphragmatic hernia 
mtli diverticulosis of the colon is well ex- 
plained by the fact that both conditions 
are due to senile insufficiency of iiiusciilar 
and connective tissue. 

In 3 of tlic 11 cases in which no other 
gastro-intestinal lesion was present, the 
hiatus hernia was practically asympto- 
matic. In 0 , different degrees of epigastric 
pain and otlier digestive symptoms were 


prccordial jiaiti, wliiclt could be relieved only by 
opiates. The patient was admitted Aug. 16, 1943, 
with a tentative diagnosis of coronary thrombosis. 

During the first few days in the hospital, attacks 
of substcrnal pain continued, combined with short- 
ness of breath and cyanosis. There was frequent 
vomiting of small amounts of dark blood. The pa- 
tient was unable to retain food. The physical 
examination was not significant. The blood pres- 
sure was 155/80. An electrocardiogram (routine 
three leads) done immediately on admission re- 
vealed a normal rhythm. There was some evidence 



F'g- 2. Case 1. Note the gastric mucosal relief extending distinctly above the diaphragm. 


hi' L ^ sufficiently well explained 

A cm of the herniated stomach. 

tlipc ^ ulcer was found in only 1 of 

lents. There was satisfactory 

cases medical management in aU 

'^asesm this group. 

symptoms of a bleeding lesion 
destine .f^^tro-intestinal tract, mani- 

hematemesis or 
3 Patient brought the remaining 

tor x-ray examinations. 

CaSEI; b n 

^ histor^ mV gave 

^'itquately v which had been treated 

''"^eks he had experi- 
^looS^i of small amounts of 


Ulood 3nr1 1 , aiuoum.s 

dimtiv ^ • There were 

’’''ssion therp The night before ad 

occurred a sudden onset of sever( 


of myocardial damage, but no change suggesting a 
recent infarction (Dr. C. T. Chamberlain). 

Treatment consisted of sedation with large doses 
of opiates, glucose parenterally, and oxygen. The 
condition of the patient gradually improved, and 
vomiting stopped after five days in the hospital. 

Laboratory findings were as follows: red cell 
count 4,200,000, with hemoglobin 94 per cent; 
white cell count 6,150, with a normal differential; 
NPN 35,2 mg./per cent; urinalysis negative. Was- 
sermann and Kahn reactions negative. 

X-ray examination revealed a hiatus hernia of the 
stomach the size of an egg. The herniated portion 
of the stomach had an irregular outline and showed 
a coarse mucosal relief suggestive of a localized 
gastritis. 

Case 2: W. R. A., a white male, 45 years of age, 
gave a past history of no significance. He had been 
feeling perfectly well when, three hours before ad- 
mission, he suddenly started to vomit large amounts 
of bright red blood. He was admitted as an emer- 
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Fig. 3. Case 2. The elongated and tortuous esoph- 
agus enters the herniated portion of the stomach. 
Note constriction where the stomach passes through 
the muscular hiatus. 


gency June 25, 1944, at 12:30 a.m., in a state of mild 
shock. Physical examination was not remarkable. 
No further bleeding occurred while the patient was 
in the hospital. He received several transfusions 
of plasma and whole blood and was discharged 
after a short obsers'ation period. 

The red cell count was 3,480,000, wdth hemoglobin 
70 per cent; white cell count 10,350 with neutro- 
phils SO per cent, lymphocytes 20 per cent. On the 
second day the hemoglobin dropped to 54 per cent 
and the red count to 2,610,000. Urinalysis revealed 
a trace of albumin and several h 3 'aline casts. 

X-rav examination showed the presence of a large 
hiatus hernia of the stomach which was irregular^ 
outlined along its anterior wall. No ulcer was 
demonstrable. The upper gastro-intestinal tract 
was otherwise normal with the exception of a 
spastic duodenum. 

TlW patient was again seen after six weeks of 
medical management. He felt perfectly well and 
had had no furtlier episodes of hematemesis. His 
hemoglobin was up to 90 per cent, his red cell count 
to 4 830,000. A check-up study again revealed the 
hiatus hernia of the stomach. The duodenum was 


now normally outlined, and any organic lesion in 
this area could safely be ruled out. Gastric analy- 
sis (fasting specimen) ; free HCl 12, combined add 
18. The highest values reached folloning a tKt 
meal were: free HCl 32, combined acid 46. 


Case 3: Mrs. J. H. H., white female, 69 years oi 
age, had had pneumonia in 1926 and undergone a 
cholecystectomy in 1927. Her present complaints 
were weakness, some loss of weight, anorexia, and 
shortness of breath combined with pain in the lower 
chest. She was admitted on Dec. 21, 1943. 

On phy^sical examination the patient appeared 
chronically ill but in rather good nutritional state. 
The heart appeared enlarged toward both sides. 
The blood pressure was 155/98. The lungs were 
clear. There were no masses palpable within the 
abdomen. The electrocardiogram (done in routine 
three leads) showed evidence of myocardid chants, 
but not the typical picture of coronary disease (Dr. 
C. T. Chamberlain). 

The red cell count was 2,760,000 wth heraoglobm 
52 per cent; white cell count 7,5o0 with ' 

61 per cent and lymphocytes 39 per cent. i | 
36 mg./per cent. Urinalysis was negative, 
findings on gastric analysis were “ foUows (fehn. 
specimen): free HCl none, total oO, ^ 
values reached following a test meal were free HC 

"enema study revealed a spas^ 
irritated colon, but no evidence 
within the large bowel. Studies of the ^PPej S 
"testinal tract showed a large Watus tomajf 

stomach and a short esophagus. . , the 

clearly demoastraWe, 
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theM Large hiatus hcniia of the stomach. The ulcer, located posteriorly at the junction of 

n,, ®Pi Oie hcniiatcd portion of the stomach, is clearly shown. Note constriction where the stomach 

muscular hiatus. 

The I study, made sixteen months after the first examination, fails to reveal the ulcer previously found. 

Realized swelling of the mucosal folds within the herniated portion of the stomach is well shown. 


istory and age of the patient called for a 
agnosis of a bleeding duodenal ulcer, 
1 e Case 3 was highly suggestive of a 
gnant neoplasm within the gastro- 
intestinal tract. 

The cause of bleeding in hiatus hernia is 
onsi ered to be venous congestion in the 
enuated portion of the stomach due to 
(2 i^onipression of the diaphragm 

lav swollen and congested mucosal 

Prod^ easily he traumatized, with the 

ord superficial bleeding erosions 

in? iileerations (3) . The accompany- 
Cases precordial pain found in 

nary^ ^iiSgesting an acute coro- 

sdzur*^'^ more chronic anginal 

authorWR observed by several 

to t},. '} can well be attributed 

ach ^^n^triction of the herniated stom- 
Prew,/ diaphragm, combined with 

It the heart itself. 

e noted that in the two patients 


with substemal pain a moderate hyper- 
tension was found. The electrocardiogram, 
however, ruled out a recent myocardial 
infarction or coronary sclerosis sufficiently 
advanced to account for the attacks of 
precordial pain. A large ulcer could be 
demonstrated only in Case 3. This pa- 
tient showed considerable hyperacidity 
and responded well to ulcer management. 

We feel that the subsequent clinical 
course in these three patients has sub- 
stantiated the diagnosis, but it is obvious 
that hiatus hernia can be estabhshed as a 
cause of intestinal bleeding and accom- 
panying pain only if every other possible 
source of bleeding has been ruled out by a 
thorough clinical and x-ray study and con- 
tinued observation of the patient. 

SUMMARY 

1. Hiatus hernia of the stomach can be 
a source of intestinal bleeding, manifesting 
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itself in hematemesis, melena, or micro- 
cytic anemia. 

2. Three cases of this land are pre- 
sented and the etiology of the bleeding 
is discussed. 

3. The symptoms of hiatus hernia may 
simulate coronary artery disease. 

4. Other more commonly obser\'^ed in- 
tra-abdominal conditions may be mim- 
icked by hiatus hernia, requiring complete 
differential diagnostic studies. 

Holt-Krock Clinic 
Fort Smith, Ark. 


ADDENDmi 

Since this paper has been completed an 
additional case of bleeding in hiatus hernia 
has been observ^ed. 

Case 4. Mrs. A. R., white female, aged 48, gave 
a past histoiy of no significance. For three years she 
had experienced almost dailj' attacks of substemal 
pain, aggravated by eating. Other complaints were 
frequent vomiting of bright red blood and “coffee- 
ground” material , occasional shortness of breath, and 
some loss of weight . Repeated examinations for pul- 
monaiy tuberculosis had been negative. The 
patient’s condition had become suddenly worse dur- 
ing the last two or three weeks. 

Physical examination on Jan. 3, 1946, was essen- 
tially negative, except for revealing some tenderness 
in the epigastrium. The blood pressure was 120/80. 
The red cell count was 4,390,000, with hemoglobin 
90 per cent ; white cell count 6,950. Gastric analysis 
(fasting specimen) : free HCl 5, total 20. The high- 
est values reached following a test meal were free 
HCl 24, total 46. The electrocardiogram (routine 
three leads) revealed no definite evidence of myo- 
cardial changes other than left axis deviation; nor- 
mal sinus rhythm (Dr. C. T. Chamberlain). 


X-ray examination demonstrated a hiatus hernia 
of the stomach, with a short esophagus, the herniated 
portion representing about one-third of the entire 
stomach. There were definite swelling and enlarge- 
ment of the mucosal folds within the thoracic portion 
of the stomach but no evidence of an ulcer. 


Comment: This case represents well the 
misleading history and the rather negative 
clinical findings in a patient with a hiatus 
hernia of the stomach. Some of the S)'mp- 
toms are quite suggestive of heart disease, 
while the repeated expectoration of bright 
red blood had led the patient to seek con- 
sultation for pulmonary tuberculosis. 
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Lymphoblastoma of the Kidney^ 

S. E. FREIFELD, M.D. 

Iowa City, Iowa 


T he geneiulizei) cliaractcr of tlie 
lymphoblastoma group of diseases is 
well known. Invoh’ement of llie ' lym- 
phatic system is most common, whereas in- 
vasion of tlie lungs, bones, nen’'ous system, 
gastro-intestinal tract, and skin also is 
found frequently, particularly in the later 
stages of tlie diseases. Renal lesions of 
tliis type are recognized clinically less 
often tlian tlie otliers, although they are 
obser\'ed fairly frequently at autopsy. 

In a clinical analysis of 100 prov'^cd cases 
of l)Tnphosarcoma, Sugarbaker and Graver 
made no mention of kidnc}'’ involvement, 
either as a primary focus or secondar}'’ in- 
vasion, altliough twenty-one otlier organs 
were listed as being secondarily involved, 
Barney, Hunter, and Miutz .pointed out 
the paucity of references to tlie urologic 
aspects of tlie “radiosensitive tumors of 
the blood-fonning organs’’ and described, 
among others, a case of lymphosarcoma 
'uUi a grapefruit-sized mass in each loin 
which was the result of extensive infiltra- 
lons in the kidneys. According to these 
'mters, such infiltrations can produce 
^ guria and uremia. Price described a 
Case of unilateral lymphosarcoma of the 
’ ey in a child with hematuria for four 
°^set of his illness ; the in- 
^ydney was removed and found to 

Dhlr ^ acute lym- 

Wh^r ^ three-week-old infant, 

Bums found enlargement of 
size times their normal 

Sfiutefl ^ ^^ture of the enlargement pre- 
icukem’^ problem in diagnosis until the 
^ blood picture was discovered. 

'^wkemL ^ lymphatic 

filtratio presented bilateral in- 

hssuei^j^^ kidneys with leukemic 

fhe Tu ^®^ribed in the Case Records of 
General Hospital, 
cases of Hodgkin’s disease and 


lymphosarcoma, Locke and Minot ob- 
served paroxysms of abdominal pain and 
hematuria in three cases, which they at- 
tributed to a urological manifestation of 
the disease. In these cases the external 
manifestations of the condition were not 
prominent. Chute discussed involvement 
of tlie urinary tract by “malignant lym- 
phoma’ ’and stressed the importance of diag- 
nosis to avoid mistreatment. He stated 
that the signs and symptoms may simulate 
one of the more usual forms of kidney 
disease, or may be only of a general nature, 
but held that the diagnosis probably would 
be made if the condition were kept in mind. 

According to Ewing, the kidney is a 
favorite site for metastases from lympho- 
sarcoma, which may take the form of mi- 
nute foci, diffuse infiltrations, or bulky 
masses. Baldridge and Awe found micro- 
scopic evidence of kidney involvement in 
20 out of 39 cases of lymphoma, the high- 
est incidence occurring in lymphocytic 
lymphoma with leukemia. On the other 
hand, Griffin and Brindley discovered 6 
cases of lymphosarcoma among 3,865 
cases at autopsy, none of which showed 
renal infiltration. In 4 out of 18 cases of 
leukemia, Merrill and Jackson found ex- 
tensive gross and microscopic involvement 
of the kidneys. They pointed out the 
relationship of such infiltrations to the 
development of uremia in leukemia. It 
would seem that the leukemic forms of 
lymphoblastoma may be associated with a 
higher incidence of renal involvement. 

Infiltration of the capsule of the kidney 
by lymphoblastoma may occur without 
extension into the parenchyma. Math6 
described one such case wherein there was 
obliteration of the lower major calix on one 
side, giving the appearance of intrarenal 
tumor. Secretan’s case similarly showed 
thickening of the capsule on both sides by 
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Fig. 1. Intravenous pyelogram. The left side is 
best visualized and reveals the enlargement and elonga- 
tion of the pelvis and calices. The superior major calix 
is well shown and appears elongated and somewhat 
narrowed. Only a stump of the middle calix is seen. 

tumor, with no parenchymal invasion. 
The left pyelogram tvas said to show elon- 
gation of the pelvis and cahces, consistent 
with the appearance of polycystic kidneys ; 
the right pyelogram was normal. No ex- 
planation was offered for this difference in 
appearance nor for the production of the 
pelvic and caliceal elongation. 

The case to be reported is one of unusual 
interest, not only because of the presence 
of massively enlarged kidneys in a case of 
tymphosarcoma, but because the pyelo- 
graphic studies revealed a similarity to 
polycystic kidneys. We have been unable 
to find a similar case in the literature. 


CASE REPORT 

A. P., a 17-year-old wliite male, was admitted to 
the John Sealy Hospital on May 4, 1944. He had 
been well until five months previously, at which time 
he had a cold accompanied by cough and whitish 
sputum and diffuse joint pains, which had persisted. 
Three months before admission he obser\'ed bilateral 
swelling about the angles of the jaw; at the same 
time there was persistent abdominal pain. For a 
month prior to admission he had complained of 


parietal and occipital headaches, nocturia, and 
polyitria, as well as intermittent deafness of the 
right ear. F or three weeks there had been afternoon 
temperature elevations and, for a week, bleeding 
from the gums. 

The patient was a well developed boy who 
appeared chronically ill. There were large, firm, 
rubbery and discrete lymph nodes in the occipital, 
anterior cervical, submaxillary^ axillary^ and in- 
guinal regions. The blood pressure was 128/78, 



;. 2. Retrograde Pye'ogram of the 

jelvisis elongated transversely and enlarge 

■ior and inferior major narrowed- 

ation, and the superior one js is 


there was a systolic "^“5 1 hVflanks 

:■ abdomen was enlarged and the , 

liver and spleen could not be , -(je^each 
e mass in the upper abdomen on 
Lsuring approximately 10 X , pgj 

;ses appeared to be retropentoneal and 

m with respiration. in- 

.epeated exaimnation of ]euko- 

Lsing anemia and fbrombocy top • 

. count varied ftom ^lOO 'o ^ in 
)re irradiation, and 4,000 to . . pimeytes, 

There were about oO per 
well as “lymphosarcoma cells, 
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gravity of l.OlG; there were no erythrocytes or 
leukocytes in the urinary seeliincnt. A sternal 
biopsy* revealed a hypetplastic marrow with ex- 
tensive lymphosarconiatous infiltration. The path- 
ologie diagnosis upon biopsy of a lymph node was 
''lynipliohlastoina." The cells showed mnnerons 
mitoses and there was invasion of the capsule. 

Aflat film on May 15, 1914, showed .a diffuse 
homogeneous area of density obscuring the upper 
part of the abdomen. This area had a rounded 
loiver border and it appeared to extend below the 
level of the crests of the ilium on each side. Follow- 
ing the injection of 30 c.c. of 35 per cent diodrast, 
there was poor excretion on the right side, with only 
small amounts faintly visible in some of the calices. 
On the left side (Fig. 1) the pelvis was elongated 
transversely and somewhat enlarged. The superior 
and inferior major calicos were considerably elon- 
gated and the superior calix was narrowed as well. 
Oriy a stump of the middle calix was seen. The 
minor calices were curved and failed to .show their 
normal cupping. The upper ureter was displaced 
medially over the third and fourth lumbar vertebral 
bodies. 

A retrograde pyelogram was made on the right 
side one week later (Fig. 2). The appearance was 
Ksentially the same as on the left side. The 
superior and inferior calices were lengthened. The 
middle calix was short and broad and its minor 
™ccs showed no cupping. The lateral liordcr of 
these minor calices was arc-shaped. 

Radiotherapy was administered, 12.5 r in air being 
gnen on three alternate days at a ^cal-skin distance 
° 100 cm. This treatment was discontinued be- 
j^use of leukopenia, but had resulted in subjective 
improvement for about a week. In spite of rc- 
Pea ed transfusions, the anemia and hemorrhagic 
enc)’ persisted and the patient expired six 
months after onset of his illness. 

There avere 1,500 c.c. of 
r )ellow fluid in the abdominal cavity, and 500 
thoracic cavity. The serosal surfaces 
ahdn petechial hemorrhages. The 

enlaro"? 1 displaced downw'ard by the 

iue enlarged, rveigh- 

tncliv' revealed a firm grayish par- 

spleen w'eighed 500 gm. and had 
raticosV recent infarction. There were 

niDtiirA.r'^^ esophageal veins and one had 

^idiasf There was enlargement of the 

ootvicaU^’ R'^^‘^°rtic, axillary, inguinal, and 
'^ilh hvn The lungs were congested, 


heart 


- . luugs were con] 

JPostatic pneumonia at the bases 


The 


and pal myocardium was 

latfed ™ . ®°th kidneys were enormously en- 

the?w"”® approximately 25 X 15 X 15 
-'^50gm, i. weighed 2,320 gm., and the left 
out surf ^orrfaces were reddish and smooth; 
I'arenchvma ^ homogeneous reddish 

''olvesaad distortion and elongation of the 

''^’idcahces (Fig. 3). 
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Fig. 3. Right kidney in cross section. This kidney 
weighed 2,320 gin. In the fresh state the surface was 
reddish, due to numerous hemorrhages. The compres- 
sion and elongation of the calices due to extensive inva- 
sion by lymphosarcomatous tissue are evident. 


Microsco])ic examination revealed a ly'mphocytie 
infiltration of the liver, spleen, prostate, testes, 
thyroid, hypophysis, and lymph nodes. The lymph 
nodes were entirely replaced by^ lymphocytes with 
mature nuclei and scant cjdoplasra. The kidneys 
showed a wide separation of the degenerated tubules 
and glomeruli; the intervening stroma was densely 
infiltrated with lymphocytes. In many areas there 
were disintegration of the capillary walls and con- 
siderable hemorrhage. 

DISCUSSION 

The clinical picture of bilaterally en- 
larged kidneys and moderate azotemia, 
together with the suggestive roentgen 
appearance, was considered to be strong 
evidence in favor of a diagnosis of poly- 
cystic disease of the kidneys. It is worth 
noting that intravenous pyelography was 
done in spite of a non-protein-nitrogen 
level in the blood of almost three times 
the normal value, and a satisfactory filling 
of the pelvis and caUces on the left side was 
obtained. With a proved diagnosis of 
lymphosarcoma by lymph node and sternal 
biopsy, lymphosarcomatous infiltration of 
the kidneys had to be considered in an 
attempt to explain the clinical observa- 
tions. It was generally considered, how- 
ever, that the pyelograms were more con- 
sistent with the appearance of polycystic 
kidneys, particularly since such an appear- 
ance had not been described previously in 
a case of lymphoblastoma of the kidney. 

It is well known that tumors of the kid- 
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ney ma}’- produce a p 5 ’'elograpliic appear- 
ance resembling polycystic kidneys. The 
calices are elongated and narrowed in 
either case, but when due to tinnor this 
compression usually is greater, -with the 
result that the}* may be attenuated to fine 
linear streaks. This is the so-called 
“spider-leg” deformity. Moreover, in the 
case of tumors, the distal portions of the 
calices show a distinct tendency toward 
dilatation (Caulk). In polycystic kid- 
neys, however, there are arc-shaped de- 
pressions of many of the calices and even 
the pelves are elongated in a supero- 
inferior direction (Kerr and Gdlies). As a 
rule, there is Kttle difficulty in differen- 
tiation, since polycystic disease of the kid- 
ney is nearly always bilateral, whereas 
neoplasms of the kidney usually are uni- 
lateral (Beilin and Neiman). 

Taking into account these criteria of 
the radiologic diagnosis, one can perceive 
that the roentgenograms in this case pre- 
sented featiues of both polycystic disease 
and tumor invasion, although not typical 
of either condition. Apparently the pres- 
ence of cysts or of masses of lympho- 
sarcomatous tissue may produce similar 
distortion of the calices. 

It is suggested that in cases of bilateral 
kidney enlargement lymphoblastomatous 
involvement be considered in the differen- 
tial dia^osis. A pyelographic appearance 
simulating bilateral tumor or polycystic 
disease may be tyewed as suggestive evi- 
dence, while a positive lymph node biopsy 
or a leukemic blood picture can be con- 
sidered as further confinnation. 

SUM3IARY 

.1. Ljanphoblastoma of the kidney is 
an infrequent clinical diagnosis. It is a 
common finding in pathologic material and 
would seem to occur more often in cases 
with a leukemic blood picture. 

2. Primar}' hmphosarcoma of the kid- 
ney is a doubtful entity, since enlargement 
of the retroperitoneal nodes usually is 
present as well. 

3. Ljmphoblastomatous infiltration of 
the capsule may produce a filling defect in 


the pyelogram resembhng a parenchmal 
lesion. 

4. A case of lymphosarcoma ffith in- 
filtration of the kidneys is reported. The 
pyelograms bore some resemblance to 
polycystic disease or bilateral tumor, and a 
definite antemortem diagnosis could not 
be established. 

5. tyTien lymphoblastoma is considered 
in the differential diagnosis of bilateral kid- 
ney enlargement, the pyelographic appear- 
ance and leukemic blood picture are of aid 
in arri\dng at the diagnosis. 

University Hospitals 
State University of Iowa 
Iowa City, Iowa 
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Paragonimus Westermanii: A Case Report^ 

CAPT. THOMAS H. BREM, M.C., A.U.S., and CAPT. HAROLD A. COHN, M.C., A.U.S. 


I NFESTATION witli tlic trcmatodc Para- 
gonimus luestermanii (or lung fluke) 
is said to be of common occurrence in 
Cliina, Japan, Fonnosa, and the Philip- 
pines, where it is the cause of “endemic 
hemoptysis.” In our omi experience witli 
approximately 20,000 Chinese hospital 
admissions, tlie disease has been observed 
but once, although we have been well aware 
of the condition and have made repeated 
wet-mount sputum examinations in pa- 
tients uith unexplained hemoptysis. 

The disease is contracted by ingestion 
of the fresh-water crab or crayfish, which 
harbors the larval fonn. The larvae 
promptly develop and make their way 
through the intestinal Avail into the peri- 
toneal cavity, and thence through the dia- 
phragm, into the lung parenchyma, where 
-hey become encysted and produce symp- 
-oms. These flukes may be found in other 
dscera as well, even the brain, but the lung 
s the site of predilection. Ova are pro- 
luced in large numbers and coughed up in 
'Putum which is characteristically mucoid 
ind rusty, not unlike that seen in pneumo- 
-occus pneumonia. 

The fluke is described as thick and 
eshy, oval in shape, and measuring 8 to 
mm. in length by 5 to 9 mm. in breadth, 
u pathologic specimens tumor-like swell- 
ings are seen throughout the lung, mostly 
pwipheral and outlined beneath the pleura, 
j P^^^sites are contained within these 
0 u es. Sections of the lung reveal scat- 
areas of infiltration, in which are 
containing the 
j These smaller channels may coa- 
^ larger cavity with bronchial 

communication. 

CASE REPORT 
A 28 

Chinese soldier was admitted to the 
■"j — Sept. 22, 1943, because of coughing up 

^'^cepted for publication in May 1945. 


blood. Duri ng the jirevious three or four years there 
had been frequent episodes of hemoptysis, with pro- 
duction of . large amounts of blood especially during 
or after strenuous physical exertion. At times there 
were sharp pains in both sides of the chest, not notice- 
ably associated with respiration. There had been 
shortness of breath on exertion and some loss of 
weight in the preceding two months, during which 
hemoptysis had been continuous. The patient had 
not felt feverish nor had there been night sweats. 
There was no history of bleeding from other orifices. 

The patient had been in the army one year. Prior 
to that he had spent his whole life in Szechuan Prov- 
ince. lie had never lived on, or even been near, any 
large body of water and could not remember having 
eaten crabs, crayfish, or any other shellfish. His 
mother and grandmother were said to have been 
chronic blood spitters ; his father had died with gen- 
eralized swelling, and he had two siblings, both of 
whom were healthy with no history of hemoptysis. 

The patient was well developed and fairly well 
nourished. His temperature was 97.8° F., and his 
blood pressure 108 systolic and 68 diastolic. The 
mucous membranes were of fairly good color and no 
icterus was present. Eyes, nose, and throat were 
normal. There was no enlargement of the peripheral 
lymph nodes. The trachea was in the mid-line. 
Both sides of the chest moved well, equally and syn- 
chronously on inspiration. The percussion note was 
normally resonant, and the breath sounds were nor- 
mal. No adventitious sounds were audible. The 
heart was not enlarged, the rate was moderate, and 
the rhythm regular. Heart sounds were of normal 
character and no mimmurs were present. The abdo- 
men was soft and not tender. The spleen was plainly 
palpable, firm but not tender, just below the left 
costal margin. Liver and kidneys were not felt. 
Genitalia and extremities were negative, and no 
abnormal neurological signs were found. 

The white blood count was 8,000 with 44 per cent 
polymorphonuclears, 12 per cent eosinophils, 42 per 
cent lymphocytes, and 2 per cent monocytes. 

Urine was negative, but the stool contained many 
Ascaris and occasional Trichnrislrichiura ova. 

The sputum was rather copious, mucoid in charac- 
ter, containing reddish brown clots of blood. The 
wet mount revealed red cells, pus cells, and epithe- 
lial cells. No acid-fast bacilli were found. 

The chest film at the time of admission showed ex- 
aggeration of the right basal truncal markings, but 
nothing more. 

The course was afebrile, and the patient at no 
time appeared to be ill. He continued to cough up 
large quantities of mucopurulent sputum containing 
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Figs. 1 and 2. Roentgenograms made Oct. 20, one month after admission, and Nov. 19, following administratis 

of lipiodol. For description, see text. 


masses of dark brown blood. Accordingly, broncho- 
scopic examination was performed, with the idea of 
a bronchial papilloma in mind. The bronchosco- 
pist’s- report read; “Larj’nx, trachea, and carina 
normal. Left bronchial tree normal. Mucosa on 
medial wall of right main bronchus redundant and 
granular just opposite the orifice of the right upper 
lobe bronchus. Remainder of right bronchial trbe 
normal. No bleeding.” 

A few daj's later a stool specimen was sent to the 
laborator}'. Fortuitously the patient had expecto- 
rated into the specimen cup, and on making the 
mount for the examination, this bloody mucoid ma- 
terial was used. Unexpectedly a large number of 
unfamiliar ova were seen, which soon were identified 
as those of Paragom'mitsweslenmuii. 

The diagnosis thus accidentally being established, 
the problem of treatment remained. A rough egg 
count was done daily by emulsifying the sputum in 
an equal amount of saline and examining a drop 
under a coversHp through the microscope. The 
daily count averaged 25 to 30 ova per coverslip, but 
occasionally a single low-power field contained that 
number. 

The patient was given a five-da}" course of eme- 
tine hydrochloride, 32 mg. twice daily administered 
intramuscularly. No diminution in the number 
of ova produced was noted. 

Thereupon, as a therapeutic as well as diagnostic 
measure, lipiodol was instilled into the bronchi. No 
roentgenologic abnormalities were demonstrable ini- 
tially, and the output of ova was not reduced. 

A second course of emetine was administered, this 
time covering seven days, but with no effect. Fi- 


lally neoarsphenamine, 0.45 gm., was given intrave- 
lously. Concomitantly there was a fall in the cf? 
:ount to an average of 8 per coverslip. A second in- 
ection caused no fimther reduction, and 3 
ater the count began to rise until new luglis were 

cached, on one examination 600, _ , 

We had hoped to tiy other drugs, espeaaliy anti- 
nonials, but none were then available. , 

he patient apparently suffered no , 

iffects from his infestation, he was discharge 
luty on Dec. 21, 1943, three months after • 

Study of tl:eacst: The initid film 
;hest showed only some exaggeration of the 
yasal bronchovascular markings with othen^^^^ 
ung fields. Subsequent films showed a pro^ - 
roarsening and coalescence of Jjsc 

iucing a diffuse zone of infiltration at t g 

“rirt“e" 

I cavity. A later study showed some clea ^ 
nfiltration, but a radiolucent ® \i„n was 

mggesting a "burrow” cavity, 
iver identified in the remainder lobes 

Lipiodol filling of the righ mi bronchial 

showed what was interprete a _ lipiodol 

xee. In subsequent films r J d 'al P 

n the alveoli, a persistent d^f ^ previ- 

vas noted in the approximate g n,m. 

)usly identified cavity. This me radiolnccnl 

n diameter and was f ISce mav be dis- 

:one (Fig. 2). Though its 

mted, we think It might repre- lipPAd 

i "burrow” channel or e\en a 
ibout the fluke. 


- Capt. A. S. Churchill, M.C. 
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COMMENT 

Jilany of our Chinese patients with un- 
txplained hemoptysis showed chest films 
with coarsened basal pulmonary truncal 
markings, often associated with infiltration 
of a non-specific nature similar to that 
shorvn here. Parasitic infestation was of- 
ten suspected, but in only this one case was 
there positive laboratory confinnation. 
Our x-ray findings correspond to those de- 
scribed and expected from pathologic stud- 
ied The almost negative chest picture on 
admission, in spite of an acute clinical epi- 
sode of hemoptysis for two months followed 


by a progressive infiltrative lesion while in 
the hospital, is a matter of interest and spec- 
ulation. The recommended therapeutic 
measures were ineffectual. 

0012 West Oth St. 

Los Angeles, Calif. 
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Two Cases of Spinal Anomaly, 

Best Demonstrated by LaminagrapV 

LT. COL. JOHN H. GILMORE, M.C., A.U.S., MAJOR RICHARD C. STAUFFER, M.C., A.U S 
and CART. LEWIS G. JACOBS, M.C., A.U.S. 


O ccasional mention of hemivertebra 
is made in the radiological literature. 
The anomaly is not rare, having been 
found in the lumbar spine in 3 per cent of 
3,000 spines examined by Brailsford. In 
this Arm}’- General Hospital, hemivertebra 


In spite of the relatively frequent occur- 
rence of this anomaly, the two cases re- 
ported here ’ seem w'eU worth attention: 
the first because of the fact that no case oi 
hemi-atlas was found in a search of what 
literature was available to us; the second 





was demonstrated in 2 of 376 (0.5 per cent) 
examinations of the cendcal spine, in 1 of 

rrfr/» /r\ . v - - _ . 


FiVe 1-2 Case 1. Figure lA is an anteropostcriw 

lamiL'grapkc study, TnS 

velopment of the cervical region- „ Ficure 2 is £ 
shown diagrammatically m PlEure 
conventional lateral view showing the do e relatio 
of the first cervical segment to the occiput. 

because extensive maldevelopment of 
spine was present wdth little chnica 
dence. It is worthy of note that in nci^ 
case was conventional roen gen ' 
sufficient to show the nature of the anoin 
aly present. In both instances 
raW W to » olarification 

The first patient was a white m. , 


examinations of the cendcal spine, in 1 of ,vho entered Sept. U, W44, because o 
o5G (0.2 per cent) examinations of the " for two weeks, 

thoracic spine, and in 1 of 2,025 (0.05 per had been struck m tH 

cent) examinations of the lumbar spine. tel' of tlie n^ck during 
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weeks earlier, be nan for 

back of tl,e neck during Slced 

physical conditioning. He e. i 
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immediate pain and gradually increasing 
tenderness of the ccndcal muscles, es- 
pecially on the left, with some limitation 
of motion. Physical examination showed 
the head and neck to be held rigid as a 
protective mechanism. There were tender- 
ness and limitation of all extreme motions 
of the neck, and especially of rotation. No 
deformity was present. There was no 
radiating pain. Routine laboratory stud- 
ies were nonnal. Conventional studies of 
the cervical spine failed to demonstrate 
the anomaly. Therefore, laminagraphic 
study was made, wdth the findings illus- 
trated in Figures 1-.3. These were inter- 
preted as an assimilation of the atlas in 
the occiput witli a supemumerar)’’ hemi- 
atfas on the left (strictly speaking, this 
partial vertebra consists of a lateral mass 
Old}'). Bed rest and leather traction for 
fourteen days led to relief of symptoms, 
hut the patient was eventually discharged. 

The second patient w'as a 32-y'ear-old 
white man who had complained of cough 
and expectoration for five to six years. In 
the course of routine studies, including 
chest films and broncliography, a dextro- 
oardia and thoracic deformity were dis- 
covwed. On subsequent questioning, the 
^tient stated tliat his right shoulder had 
wen higher tlian the left since childhood, 
'men about eight years old, he had tried 
0 help his fatlier, an ice man, with his 
'■hes hut had been forced to stop because 
“ backache. He was forced to discontinue 
employment in an aircraft factory for the 
reason, although his employment re- 
^'"red only the use of a rather cramped 
ure. He had lumbar pain on lifting 
uv} objects at the time of the present 
physical examination of 
Sou system the right shoulder was 

a sh slightly elevated. There was 

to the right in the upper 
^^Sion. The right stemocleido- 
t],g 1^1 fflnscle was more developed than 
"asn right sternoclavicular joint 

an position ; the left was about 

dght appeared enlarged. The 

sUghtly more 
than the left. Other findings 




were those of an acquired dextrocardia, 
thought to be attributable to the thoracic 

deformity. _ . , j 

X-ray examination (Figs. 4^6) showed 
fusion of the posterior elements of the 4th, 
5th, 6th, and 7th cervical vertebrae on the 
right and of the posterior elements of the 
5th and 6th vertebrae on the left. The 
right elements were incompletely formed, 
suggesting partial hemivertebrae. There 
was incomplete closure of the laminae of 



Spontaneous Renocolic Fistula: Report of a Case' 

COMDR. I. E. MILLER, (MC) U.S.N. 


A FISTULOUS communication between 
the kidney and colon constitutes an 
exceedingly rare clinical entity, being re- 
ferred to only casually in the average text- 
book of urology. Despite the fact that 
Hippocrates first made mention of this 
condition, Mertz (1), in 1931, succeeded 
in collecting only 26 cases over the inter- 
vening centuries. Since the excellent cHni- 
cal and anatomical review of the subject 
by Vermooten and McKeown (2), 12 addi- 
tional cases have appeared in the litera- 
ture. The most recent, and by far the 
most unique, recorded by Markowitz and 
Katz (3), was a fistulous connection be- 
tween the lower pole of a double kidney 
and the colon. Careful analysis of the lit- 
erature does not tend to indicate an in- 
creased frequency of occurrence, but rather 
an earlier recognition of chronic kidney 
disease by improved diagnostic procedures 
and proper surgical management. 

The first thorough investigation of reno- 
colic fistula was done by Rayer (4), who be- 
lieved that a chronic infection of the kidney 
produced the initial lesion, the adjacent 
colon becoming attached by fibrous adhe- 
sions with subsequent ulceration and fis- 
tula formation. To date, no instance of the 
condition has been reported as a result of a 
primar}^ bowel lesion. The investigations 
of Wesson (5), Ratliff and Barnes (6), 
and Higgins and Hicken (7), show fistula 
formation to be incident to a chronic sup- 
purative process of the kidney with an 
associated perinephritis or perinephric 
abscess. Ratliff also points out that tu- 
berculosis was the least frequently encount- 
ered causative agent, occurring only five 
times in 37 cases reviewed, while renal cal- 
culi accounted for 14 cases and IS -were col- 
lectively listed as of inflammatory origin. 

The outstanding symptoms of renocolic 
fistula are chills and fever, renal colic, and 
tumor in tire flank, which disappears with 

' .Accepted for publication in May 194.5. 


dramatic suddenness following perforation 
and evacuation of pus into the bowel. Ex- 
cept in a few of the early cases wiiich were 
discovered at necropsy, the diagnosis lias 
been made by urographic methods. Hirsch 
and Bass (8) are of tiie opinion that the le- 
sion may go undiagnosed utJess retrograde 
studies are made. Wesson (5) and Feld- : 
man (9) have each diagnosed a case with I 
the aid of a barium enema. | 


CASE HISTORY 

A 42-year-old Austrian-born housewife was ad- 
mitted to the hospital because of intermittent pain 
in the chest. Approximately nine months prior to 
admission, without preceding injury, she experienced 
a dull aching pain in the lower left chest, which was 
not aggravated by deep breathing. She^ denied 
cough, hemoptysis, or dyspnea, but gave a historj' of 
associated high fever with chills and night sweats. 

A local physician treated her for "pleurisy, and 
the symptoms gradually subsided. ^ A month later, 
the pain reciwred, but in a more disabling manner, 
and failed to respond to the therapeutic measures 
previously administered. One evening a diannea 
developed, which was followed by marked weakness 
and the patient fainted. WTien she regained con- 
sciousness, the pain had subsided and she w as a c 
to perform limited household duties the followi g 
day Her general condition steadily improi e an 
she gained a little weight. Several months later a 
series of "boils” appeared over her body. t 
were followed by an osteomyelitis in the distal shat 
of the left radius. Treatment by incision and dram 
age brought about resolution of the . . 

with some residual stiffness of the fingers ai 
tion of flexion at the wrist. , 

Because of a return of the old chest coHiP^'^ 
two weeks of chills and fever with 
night sweats, the patient reported a 

Department for treatment. A chest film . ° 
suspicious infiltration in the left apex and 
advisable to admit her for observation. ^ 

The general appearance of the Patient “I 

1 chronically ill and rather poorly nounshed n d ^ 
iged woman. Her temperature was 101. 

4lsc 120, respirations 24. The re.i 

rras 4,000,000, trith 11. o em. ’''”°h:p„eoiial 

,vhite cell count was 0,000, w’lth a nor . 

count. The urine showed albumin 1+- 

cells per high-power field, but ” particulady 

:ive. Physical examination was P> 

pvrcni for u soft blowiog svstohc mu 
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at the cardiac apex; the lungs were clear throughout 
to auscultation and percussion. The abclonicn 
ivas soft, and the lower pole of the right kidney 
vras easily palpated but not tender. No bulge was 
detected in either flank, but there was slight ten- 
derness on deep palpation in the left flank. Because 
of the previous osteoin3'elitis, together with the 
ph}-sical and laboratory findings, an infection in or 
about the left kidney was suspected and intravenous 
pyelography was done. 



. Retrograde pyelogram demonstrating free 

^umcation between the upper calix of the left 
uey and a short segment of bowel. 


he urogram revealed a normally shaped but 
P otic right kidney with good function and normal 
tti'^ kidney was somewhat smaller 

^ an the right and excreted the media to a limited 
JS^ee, the calices appeared distorted, and a fine 
low"^ calcification clearly outlined the 

psoas margins were smooth and 
Dect°H^ ^ tuberculous left kidney was sus- 

.j. retrograde pyelograms were then made 
' in evaluation of the excretory urograms, 
urin^^ revealed no gross abnormality of the 
nial^t?^f right ureteral orifice was nor- 

rial '^rv showed an efflux of purulent mate- 

wasn P^^'^^^ted free drainage. The P.S.P. test 
the left™ right but showed marked delay on 

haciip ®^^dder mine was negative for tubercle 
"ere * °ther organisms. Twenty-five red cells 
Uret™^^i°^’ " occasional white cell. 

"ey upf ‘^theters were easily passed to each kid- 
"sual contrast medium was instilled in the 

thesol™r^°^’ t^hc operator did notice that 

Ereater^ injected into the left catheter with 

haps Thinking that per- 

eathete^'^u''^^ escape of the medium about the 
r. he accordingly doubled the amount tvith- 



Fig. 2. Second roentgenogram, made after instilla- 
tion of an additional 75 c.c. of medium, clyarly outlin- 
ing the caliceal defect and free communication with 
the descending colon. 

out discomfort to the patient, and the first roentgeno- 
gram was taken (Fig. 1). The generalized distortion 
of the calices of the left kidney is clearly shown with 
an extravasation of the medium outlining what ap- 
peared to be a short segment of bowel. An addi- 
tional 75 c.c. of dye was then injected, and the second 
roentgenogram clearly outlined a long segment of 
colon distal to the splenic flexure (Fig. 2). A bariiun 
enema, given in an effort to visualize the fistulous 
communication, failed to demonstrate any defect or 
regurgitation into the kidney, thus indicating that 
the flow was in one direction only (Fig. 3). 

In the inter^’al since admission, repeated chest 
roentgenograms had shown no essential change in the 
fine linear infiltration in the left apex of the lung, and 
frequent sputa examinations were negative for tuber- 
cle bacilli. 

A transverse colostomy was performed to divert 
the fecal stream. One month later, a small left kid- 
ney was exposed through a routine renal incision. 
An abscess measmdng 5 cm. in diameter was located 
between the kidney and the adjacent lumbar muscu- 
lature, with a second abscess, 8 cm. in diameter, be- 
tween the diaphragm and perirenal fat. Each was 
filled with a mixture of blood and purulent material 
which had no odor. Because of the dense adhesions 
encountered about the renal bed, it was not until the 
kidney was removed that the defect in the superior 
pole, suggested bj' the pyelograms, was revealed. 
A 5-mm. opening was rather easily located in the 
descending colon about S cm. distal to the splenic 
flexure and was closed with a single purse-string su- 
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2. Fistulous communication between a 
kidney and the colon is incident to a long- 
standing suppurative renal process -with 
associated perinephritis and perinephric 
abscess formation. 

3. Primary bowel lesions have not 
accounted for any of the cases reported in 
the literature. 

4. Early recognition of chronic renal 
disease by urographic studies, especially 
by retrograde methods, has accounted for 
an appreciable reduction in the incidence 
of renocolic fistulae. 

5. Treatment consists of nephrectomy 
and closure of the fistula in the bowel. 

625 East 68th St. 

Mew York, M. Y. 
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Fig. 3. Barium enema study, showing failure to 
define any marginal defect of the colon or reflux of 
barium into the kidney. 

ture. The colostomy was subsequently closed with- 
out sequelae. 

Postoperalively, multiple sinus tracts developed 
in the incision and a large abscess cavity in the kid- 
ney bed was evacuated, with prompt cessation of 
drainage and spontaneous closure of the sinuses. 
Of the frequent gastric washings cultiured, one speci- 
men, on the 55th day, eventually proved positive 
for the presence of tubercle bacilli. There was, 
however, no appreciable alteration of the linear in- 
filtration in the left apex during the period of hospi- 
talization. 


SUMMARY 

1. The literature of renocoHc fistula 
has been briefly reviewed and a case of tu- 
berculous etiology reported. 
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EDITORIAL 


Radiology and Atomic Power 


At tlie observance by the American Col- 
lege of Radiology, on Nov. S, 1945, of the 
fiftieth anniversar}’’ of tlie discovery of 
x-rays, Dr. Robert S. Stone spoke, appro- 
priately enough, on “Radiology’’ from 
Roentgen to tlie Era of Atomic Power.” 
Already this address has appeared in a 
lumber of medical publications' and it will 
mdoubtedly be reprinted in others. Vvririle 
it \dll not be published in this journal, so 
jreat is its significance for radiologists that 
not at least to call attention to it in these 
pages would be a serious editorial over- 
sight. 


As Dr. Stone points out, the discovery 
of radioactivity was fundamental in that 
It revolutionized man’s idea of the struc- 
ture of the universe. Prior to that dis- 
covery, the atom of any given substance 
ivas considered to be indivisible and im- 


uiiitable. Now certain atoms were found 
0 be breaking up and, in the process, 
producing atoms of other elements. Thus 
rom an atom of radium there is given off a 
®iall particle which forms the nucleus of a 
diuin atom, while the larger part remain- 
ing constitutes the nucleus of the atom of 
'u on. It discovered, also, that the 
^®tted particle was possessed of energy 
" iionld be effectively used to bombard 
° cr atoms and effect their transmutation. 

experimentation finally estab- 
the fact that the atom is made up of a 
^®utral nucleus — itself composed of pro- 
and neutrons — surrounded by elec- 
that, except in the case of 
... it can be broken up by appro- 

methods. 

Co ^ type of reaction was dis- 

It was found that if one of the 
ve known isotopes of uranium were 
example, Am. J. Digest. Dis. 12: ix, December 


bombarded with neutrons, some of the 
atoms burst apart into two completely 
different atoms of about equal weight but 
the combined weight of the newly formed 
atoms was less than that of the parent 
uranium atom. This phenomenon, known 
as “fission,” is accompanied by the free- 
ing of a vast amount of energy — equal to 
the mass lost multiplied by the square of 
the velocity of light. Moreover, the neu- 
trons released by fission of one atom may 
be captured by other uranium atoms, 
which themselves divide, giving off more 
energy and neutrons in a so-called chain- 
reaction. One outcome of this was the 
controlled chain-reacting pile; another was ' 
the large-scale atom splitting, whose tre- 
mendous potentialities for destruction were 
demonstrated in the last days of the war. 

For the physician and biologist these 
chain reactions are of interest from a 
w’holly different point of view, for they 
have a constructive aspect which, if less 
spectacular than the destructive, may be 
equally significant. As Dr. Stone points 
out, they can provide, on a scale hitherto 
unapproached : 

1. An abundant supply of the par- 

ticular radioactive isotopes formed 
in the fission process. 

2. A supply of such other radio- 

elements as can be made by 
bombardment with neutrons of 
the energies available. 

3. A source of slow neutrons. 

4. A source of fast neutrons. 

The changes that these newly available 
tools will produce in medical procedure 
cannot be foretold. Some fields in which 
they have already been used with promising, 
1945; Mississippi Valley M. J. 68: 13, January 1946. ' 
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results, though necessarily to a limited 
extent, are mentioned by Dr. Stone. These 
include metabolic studies, pharmacological 
research, diagnostic procedures ivith radio- 
active materials, and the treatment of dis- 
ease. 

Radioactive phosphorus and certain non- 
radioactive isotopes have been used with 
conspicuous success in determining the 
mechanism of many complex steps .in 
metabolism, offering a hope of greater 
understanding of basic life processes. The 
use of very short-hved carbon isotopes 
has aheady advanced the knowledge of 
photosynthesis and, now that these ivill 
be available in larger quantities, the pos- 
sibilities for fmther studies are greatly in- 
creased. 

The use of radipho-^phorus in the treat- 
ment of leukemia i- w ell established, and 
promising results ha\ c been obtained in a 
series of cases of ach anced cancer with fast 
neutrons. Radio: irontium has been 
shown to concentre.a in growing osseous 
tissue, and its po-.'ibiUties as a therapeutic 
agent in (tone neopjlasms and other dis- 
eases haw bcrn the subject of limited 
investigation-^. vSimilarly radio-iodine is 
selectively accmnulated in the thyroids of 
patients ivith hi'perthinoidism and has pro- 
duced promising results in some cases of 
that condition. W ith the increased avail- 
ability of radioactive materials, all these 
and many other lines of research are re- 
leased from limitations to which they have 
hitherto been subject. 

Neiv fields of investigation are also 
opened up. The possibility that some 
chemical may be found which will lodge 


selectively in malignant cells is one of the 
hopes of the future. If to such a chemi- 
cal there could he attached a radio-ele- 
ment, a great stride might be made to- 
ward the effective treatment of cancer. 
Stiff another possibility is that of using 
certain radioactive materials created 
through the use of the chain-reacting 
piles for the development of treatment 
bombs with a content of curies more than 
tenfold that of the present day radiun 
bomb. 

“It is apparent,” concludes Dr. Stone 
“that the age of nuclear energ>" was ahead) 
here and being used by the medical profes 
sion before a chain-reacting pile wa' 
started. The science of nuclear changt 
started when Becquerel was stimulated b) 
the work of Roentgen. The discover)’ ol 
radium by the Curies provided the first 
source of nuclear energ}"^ for medical and 
biological uses. The discovery of tlx 
phenomena of artificial radioactivity wid- 
ened the field and the discover)^ d tk 
cyclotron was a great stimulus to 
vance because it increased the number an 

quantity of available radio-elements, 

the atomic power machines, by which ^ 
meant those machines utilizing the energ) 
from fission to keep them in operation, 
have again expanded in an unlimtte an 
the possibility for usefulness in researc 
and therapy by radioactive isotopes. 

“A new age has begun for “cdicme • ■ • • 
The pioneering spirit of those p 
who created the specialty o 
imder the stimulus of Roentgen s 
er3^ must enter into their 
scendants and their fellovi" ^ 
that medicine wdll advance into neu 



ANNOUNCEMENTS AND BOOK REVIEWS 


AJIERICAN BOARD OF RADIOLOGY 
EXAMINATIONS 

The American Board of Radiology will conduct, 
mniinalions at the Palmer I-Iou.se, Chicago, Nov. 
27 to Dec. 1, 1940, This will be the only examina- 
tion held during 1940. All tho.se wishing to appear 
before the Board at this time must have their ap- 
plications on file by Sept. 1, 1940. 

B. R. Kirkux', AI.D. 

Mayo Clinic, Rochcslcr, Minn. 

ROCKY MOUNTAIN 
RADIOLOGICAL SOCIETY 
The Alid-Suimncr Conference of the Rocky 
Mountain Radiological Society will be held on Aug. 

; 8, 9, and 10, 194G, in Denver, Colorado, at the 
Shirley Savoy Hotel. 

■ AMERICAN SOCIETY 

‘ OF X-RAY TECHNICIANS 

I The American Society of X-Raj' Technicians will 
hold their eighteenth convention at the Hotel Jef- 
ferson in St, Louis, Mo., June 10 to 14, 1940. 

legion OF MERIT AWARDED 
r TO DR. ROBERT S. STONE 

Dr. Robert S. Stone of the University of Califor- 
, nia, more recently serving as visiting professor at the 
! niversity of Chicago, was one of five distinguished 
J. |“®fists from the latter institution to be awarded 
' Merit for services in connection with 

4 ® -^loimc Bomb Project. The citation acknorvl- 
• f 8mg Dr. Stone's services reads; 

' As Chief of the Health Division of the MED 

■ ^®Rct, for the Manhattan Engineer District, Army 

’ a a he was in charge of essential research 

f i” of the radiation hazards involved 

'■ rL’ f of the entire project. A noted 

: sound scientific judgment, 

■ resourcefulness, and his unselfish 

•' vlt devotion to duty have contributed 

® y to the success of the Atomic Bomb Project.” 

'S 

; legion of MERIT AWARDED 
; TO MAJ. MILTON FRIEDMAN 
fromH? Friedman of New York City, who 

Had’ c ^ January 1946 was Chief of the 

Th^Py Service at the Walter Reed 
has been awarded the Legion of 
^'ic ■< commended Major Friedman’s 

.^®”'^^red with unselfish devotion to the 
mantio wounded,” and specially 

' Wants of new and improved instru- 

^he treatment of malignant 


W. H. McGUFFIN, M.D., LL.D. 

At a special medical convocation of the University 
of Western Ontario on March 27, 1946, Dr. W. H. 
McGufiTm, who graduated from the University in 
1910, was honored with the degree of Doctor of 
Laws. In conferring the degree, Dr. G. E. Hall, 
Dean of the Medical School, said: “Dr. McGuffin 
has been an example to our students and a typical 
alumnus who has directly and indirectly advanced 
the interests of the whole university.” 

On the same occasion Dr. McGuffin personally 
presented the \V. IT, McGuffin Prize in Radiology, 
which he endowed in 1939, to Donald Bruce Fergu- 
soji, one of the 36 students receiving the degree of 
Doctor of Medicine. 

Letter to the Editor 

HOSPITAL FLUOROPHOTOGRAPHY 
ITS IMPLICATIONS 

To the Editor: 

To those who have given consideration to the 
matter, there is little doubt that the use of fluoro- 
photography in hospitals is going to be rather 
widely introduced during the coming year. The 
chief impetus to the program comes from the ear- 
marking of certain funds for the purchase of fluoro- 
photographic equipment by many of our State 
departments of health and State or local tuberculo- 
sis associations. A certain attractiveness to the 
idea immediately ensues, particularly on the part of 
hospital boards and superintendents, when it is 
learned that all or part of the necessary equipment to 
make such examinations may be obtained without 
cost. At times, let it be understood, certain provi- 
sions are being stated or at least recommended for 
its manner of use. Certain other hospitals, well 
endowed or in adequate funds for the purchase of 
photofluorographic units, are now in the act of ob- 
taining them independently, upon the direct recom- 
mendations of their radiologists. 

A letter of inquiry was recently addressed to the 
secretaries of each of the component State, city, or 
county radiologic societies listed in Radiology, 
stating briefly the trend of events as developed up to 
this time within the writer’s home State of Wiscon- 
sin, requesting information regarding the develop- 
ment of the program in that part of the country 
represented by each secretaiy^-addressee. The re- 
sponse was prompt and generous, some twenty-seven 
replies from all parts of the country being received in 
response to forty-nine inquiries. 

These responses indicate a wide difference in the 
phase of development of the program in various 
parts of the countr}" and also in the amount of 
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thought given and action taken bj' the various 
component societies of organized radiology in the 
United States. 

The manner of procedure also has been found vari- 
able, a few hospitals planning to use the equipment 
primarily for nurses, medical students, interns, and 
hospital employees, or free clinic cases only, a larger 
group proposing to make the procedure mandatorj’^ 
for even" admission (if not obtainable at time of 
admission, then at some time prior to discharge, 
when the patient’s condition permits). Other 
replies indicated that the procedure was to be em- 
ployed as regularly as it could be conveniently done 
or whenever requested, but that it would not be a 
compulsor}' measure required for every" hospital ad- 
mission. WTiile the last-named arrangement would, 
of course, permit certain cases to pass in and out of a 
given institution without having the benefit of a 
miniature chest roentgenogram, it would not dis- 
courage the attending physician from bringing into 
the hospital an acute abdominal illness, head in- 
jury, or serious fracture case, nor would it discotuage 
or duplicate sur\’e)" work of industrial emplo}"ees or 
other groups already being done quite widely in 
some States in physicians’ offices or industrial plants 
(notably Wisconsin, where a pre-employment and 
re-examination program, including a routine minia- 
ture or full-size chest film, has been quite widely 
employed in the urban areas for the past eight to ten 
years). 

Where the fee f'lr ibi-. sendee has been considered 
or set, ?3 or > J a.u 'J.v figure usually stated. If we 
are right in l.ciirMng the fundamental factors to 
consider in arriving at these fees are ( 1 ) cost of 
perfonning the examination, ( 2 ) its value to the 
patient, and (.‘1) its ultimate effect on the entire 
radiologic lee schedule, this charge would appear to 
be a reasonable and fair one. In a half dozen or 
more localities a plan of remuneration of SIS to -S25 
per hour was stated, but this plan would obviously be 
more applicable where there was no individual fee 
charged each person examined and where the source 
of payment was some State tuberculosis association 
fund or an industrial corporation. In one reply 
it was indicated that the moneys so earned by the 
radiologists’ cooperative efforts were to be turned 
over in their entirety to the treasury of the State 
radiologic body. 

It has, of course, been emphasied on all sides 
that the fee must be kept in relation to other non- 
routine radiologic service charges in order to at- 
tract the largest possible number of examinations. 
On the other hand, it can fairly be pointed out that, 
in making such a study a more or less routine pro- 
cedure with certain exceptions, as stated above, the 
true overhead cost in the department will increase 
out of proportion to the relatively modest cost of 
film used, q his would, of course, not be true were it 
possible to employ "mass production" methods in 
performing the radiographic procedures (such as 
was done ideally, for example, on a large battleship 


in the Pacific prior to the ending of the war, when 
approximate!}" 3,000 naval personnel were studied 
by 35-mm. roll miniature film in a period of forty- 
eight hours, with no member of the personnel being 
off duty for longer than thirty minutes) . In marked 
contrast, hospital admissions would come “one at a 
time” at all hours of the day and night and not be 
evenly spaced. 

As stated at the outset, this program, under the 
impetus of free equipment, appears destined to rather 
widespread acceptance and application in the field of 
medical ser\"ice in the hospital. It therefore be- 
hooves all physicians, particularly those doing hos- 
pital radiologic practice, to be aware of all the 
implications, to guide the program wisely, and be 
certain that the uses and limitations of the proce- 
dure be not misunderstood either by the physician or 
his patient. 

J. Edw'IN H.\bde, M.D. 

Milwaukee, Wis. 

Jan. 31, 194G 


In Memoriam 


OPIE W. SWOPE, M.D. 

Opie W. Swope, M.D., of Wichita, Kans., 
a Dec. 12, 1945, at the age of 61. He 'yas born 
indside, Monroe County, J 

nd was graduated from hlaryland 
altimore, in 1905. Shortly after he ant ed up 
re practice of medicine Ws mterests 
idiology and he is to be classed among P 

I that field. He was a S^^at champion oUh 

ve value of x-rays and he had a treniend^f 

ig of grateful patients. He made both 

nemies in a colorful and successful caree^_J^^ 
lan to achieve his eminence wi (g,-jcts i' 

iabetes, deafness, tuberculosis, and ca ara ts 
chievement that may be considered almost supc 

Dr. Swope was a College 

f Radiology and a member of the 
f Radiology and the Radiological S > 
merica. Radiologists have lost a 
leir fraternity. ^ yl.D. 

JOSEPH S. GIAN-FRANCESCHI, M-H 
Dr. Joseph S. 

ied on Oct. 17, 1945, at the ug 
'ranceschi was a memh^ o i and ay 

ency and Columbus j' favette Ho?!’''-!- 

ssociate staff member of . -^an Board rf 
le was a diplomate of The r ,. , ‘ -^31 Society <'• 
iology, a member of the of Ky 

forth America and the Amenc tb'- 

iology, and secretary and past prc- 
luffalo Radiological Society. 
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Roentgex Diagnosis oe Diseases of the Gastuo- 
IN-TESTIKAE TrACT. Bv JOIIN 1'. FaUREI.E, JR., 
M.D., Clinical Professor of Rucliologj-, Gratlunl-c 
School of Medicine, University of Pennsylvania; 
Radiologist, Hennann Hcssenhrueli Memorial 
Department of KacHoIogy, The Lankcimu I-Ios- 
pital; Radiologist, Children’s Hospital of the 
Mai}- J. Drexcl Home; Roentgenologist, White 
Haven Sanatorium ; Consulting Roentgenologist, 
Frederick Douglass hilcmorial Hosjiilal; Con- 
sulting Roentgenologist, Mercy Hosintal. A 
volume of 271 pages, with 100 illnstrations. 
Published by Charles C Thomas, vSpringficld, 111., 
1910. Price .?,5.50. 

I .ts Clinical Professor of Radiology in the Graduate 
School of Medicine, University of Pennsylvania, Dr. 

; John T. Farrell, Jr., furuished liis classes with 
. mimeographed outlines of his lectures on the roent- 
^ gen diagnosis of gastro-intcstinal diseases. These 
. outlines, repeatedly revised, form the nucleus of a 
; volume which students everywhere will find a valu- 
j able aid in approaching this important subject or 
'rapidly revieiving it. The book is a guide not 
j Mb' to roentgen procedure, but gives succinctly 
, die fundamental features underlying the various 
1 **>'!onnalities and diseases of the alimentary sys- 
teni. 

•' Much of the te.xt is in outline form, which is in 
accord with the author’s statement that he has in- 
,i tended the work as a manual rather than a reference 
i o%k. ^ He has used as a basis the topographic and 
‘ 'dologic classification of the "vStandard Nomencla- 
. hire of Disease,” and under each of the pertinent 
' ^^dings has outlined and discussed briefly the char- 
( ^^hfistic changes in contour, motility, and position 
' ho diagnosis. 

( the book is rvell made and amply illustrated with 
^P’^'^hetions of photographs and roentgenograms, 
j I'ueral use of boldface and italic type is appro- 

j Priafe in a manual of this type. 

t 

" Experiments with Mammalian Sarcoma Ex- 
'i IN Regard to Celi--Free Transmission 

I -'hu Induced Tumor Immunity: Further 
i ‘ tODiEs OF the Krebs, Rask-Nielsen, Wagner 
I arcoxsa. By Carl Krebs, Oskar ThordarSon, 

> •^tiHANNES Harbo. Supplementum XLIV 

! Radiologica. A volume of 96 pages. 

I Printing House, Aarhus, Denmark, 

' Krebs, Rask-Nielsen, and IVagner pub- 

■ ill ‘I'^pount of a transmissible lymphosarcoma. 
j ij,; he mice (Supplementum X to Ada Radio- 
j Keriew-ed in Radiology 16: 534, 1931). 

I “j’. ^"ordarson, and Harbo have continued the 
1 ininp hif this tumor in an attempt to deter- 

I U) whether it is caused by a virus and, under 


suitable conditions, is transmissible by cell-free mate- 
rial, and (2) whether resistance to transmission can 
be enhanced by injection of tumor extracts. 

The attempts to prove the existence of a virus or 
ccll-frcc agent included experiments with absolutely 
cell-free materials and with tumor material that 
had (jccn subject either to atilolysis, irradiation, or 
dehydration and mindng. From their observa- 
tions the authors obtained no evidence in support of a 
vims origin for the tumor. It is true that transmis- 
sion was successful in a few instances following ir- 
radiation of the injected tumor material xvith large 
roentgen doses, hut this is attributed to surviving 
cells. 

The experiments on the effect of injected cell-free 
tumor material on resistance to inoculation are still 
in progress, and the authors state that on this point 
the present communication is to be regarded only 
as a preliminary’^ report. “From the results of the 
experiments made, it must be considered as over- 
whelmingly probable that the resistance of the mice 
against transmission of the tumor can be measurably 
increased by treatment with extractive substances 
from the tumor.” 

A bibliography is appended, and, what is rather 
unusual in the supplements to Ada Radiologtca, an 
index. 

Radiotherapy in Actinomycosis. By Emm 
Stokkeland. Supplementum L to Acta Radio- 
logica. A volume of 53 pages, with 4 illustra- 
tions. Fabritius & Sonners, Oslo, 1943. 

Tliis monograph on the radiotherapy of ac- 
tinomycosis comes from the Norwegian Radium 
Hospital. In an introductory chapter the author 
reviews briefly the etiology and pathology of ac- 
tinomycosis, cites the results of irradiation in several 
clinics, and discusses in a general way the technic 
and dosage employed. His own material of 33 
cases he classifies on the basis of regional distribu- 
tion, as follows; 

Cervico-f acial types 25 cases 

Abdominal types 8 cases 

Thoracic types 1 case 

Other types 1 case (extremity; 

Several methods of treatment are cited. Some 
are discussed at considerable length. In the present 
series both radium and roentgen rays were used. 
Fractional roentgen therapy, now considered the 
treatment of choice, was most frequently employed, 
with a daily dose of 50 to 200 r, though in some in- 
stances daily doses of 300 r were given. The total 
dose per field was 1,750 to 3,000 r, a single field being 
the general rule. In 4 cases a single series sufficed, 
but in other cases the series was repeated at inter- 
vals of four weeks to four months. 

All of the patients with disease of the cervico- 
facial type were cured. Of the S patients xvith ’> ' 
dominal disease, 4 were cured, 2 were improved, 
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2 were still under treatment at the time of the 
report. The patient ndth thoracic disease died. 
In the remaining case, in which an extremity was 
involved, roentgen therapy was supplemented by 
amputation, with lasting recovery. 

UNTERSUCHUNGEN ijBER DIE Rontgennahbestrah- 
LUNG. EiNE StUDIE USER PITi'SIKALISCHE LEIS- 
TUNGEN UND KLINISCHE ErGEBNISSB MIT DEM 

Philips Metalix - Nahstrahl - Therapie- 
Apparat. By Sven Hultberg. Supplementum 
LIV to Acta Radiologica. A volume of 219 
pages, with 63 illustrations. Published by Hakan 
Ohlssons Boktryckeri, Lund, 1943. 

This monograph on contact therapy, from the 
Radiologic Clinic in Lund, opens with an historical 
survey of the method and a description of the 
Philips-Metalix apparatus used in that institution 
since 1940. The results of physical measurement 
of the rays are also presented. The subsequent 
chapters deal with skin cancer, cancer of the lip, 
precancerous h}q)erkeratosis and leukoplakia, warts, 
hemangiomas, keloids, and a number of isolated 
examples of cancer of the oral cavity, penis, etc. 
High percentages of cures are reported after follow- 
up periods of a few months to three years. 

A series of tables presents concisely the case his- 
tories, and 63 figures are included, chiefly before- 
and-after views of cases treated. 

A smaller group of cases, presumably included 
in the present series, was reported by the author in 
Acta Radiologica 24 : 328, 1943 (Abst. in Radiology 
45: 642, 1945). 

Studien uber die kumulative Wirkung der 
Rontgenstrahlen bei Fraktionierung. Er- 
FAHRUNGEN AUS DEM RADIUMHEMMET AN 280 
Halt- und Lippenkarzinomen. By Magnus 
Strandqvist. Supplementum LV to Acta 
Radiologica. A volume of 300 pages, with 18 
plates containing 111 illustrations. Published 
by P. A. Norstedt & Sdner, Stockholm, 1944. 

This monograph from the Radiumhemmet, Stock- 
holm, is wTitten in German, with an English sum- 
mar)' of several pages. It is based on a study of 183 
cases of basal-cell and 74 cases of squamous-cell 
cardnoma of the skin and 23 cardnomas of the lip. 
The clinical picture, technic of treatment, dosage, 
and results in each case are presented in a table of 
46 pages. From his obseiwations in this series the 
author seeks to analvze the correlation betiveen the 


total roentgen dose and total treatment period in 
cases with similar biologic effects following daily 
divided doses. He presents his own fractionation 
cuiw^e and compares his fractionation factors with 
values obtained by other workers, notably Rcisnci 
of Germany and Quimby in America. It is re- 
peatedfy stressed that the main purpose of tk 
study is not to establish definite figures, bvit to 
present rvorking methods with the help of which 
future investigations may yield a better understand- 
ing of fractionation cunms for various objects. 


The Radiosensitivity of Bone AIarrow. By 
• Torfinn Denstad. Supplementum LII to 
Acta Radiologica. A volume of 176 pages, with 9 
diagrams, 11 photomicrographs, and 8 tabk. 
Printed in Norway by Centraltrykkerict, Oslo, 
1943. 


The reaction of the bone marrow to radiation is 
' significance, as the author of tins monograp 
ates, from several standpoints, notably the treat 
lent of such diseases as myelogenous 
olycvthemia, a better understanding of the euk 
enia frequently obserA^ed following even small d j 

F radium and x-rays, and the g,' 

ijury to the marrow and its bearing on the diagno. 
c value of subsequent sternal puncture. 

The present study is based on a senes o P 
ents receiving radiotherapy, chiefly for 

eoplasms and both th 

f different institutions, and th 

idirect effects on the " theautho 

irect effects. As to the ^"direct effec^ a ^ 

mcludes that irradiation, no inoi 

idium, in cancericidal doses, P , nroivii 
hological changes in the th 

atients without ...ever a mi!' 

idiation causes „e]opoi«is wa 

egree of maturation mlu i m g stimub 

3serr^ed, wWle there appeated^^obe^^^.^^.^^^ 

on of erythropoiesis. , j j j-adio.=ens' 

dls of the bone P[°' ,vSn them.velo>' 

ve, the ervthroblasts slight y r form 

■lls. Within each senes of cd s ^older ones (in 
ere the first to dmappeaiy ^'bde ovation im 

ipeared with increasing ‘ first and tk 

md, the erydhroblasts regenerating 
lyeloid cells somewhat invcsti 

The author includes an acc ^ ,^iyiograp!>V 
itions on this problem, witi 
veral pages. 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 

UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 

Childs, M.D.,607 Medical ArtsBldg.. Syracuse 2, N.Y. 
American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association .- — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
innually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
secretary, Gordon King, M.D., Children’s Hospital, 
ian Francisco. 

Cos Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
lope St,, Los Angeles. Meets second Wednesday of 
ach month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco 8. Meets an- 
nually with California Medical Association. 

San Diego Roentgen Society. — Secretary, R. F. Niehaus, 
M.D., 1831 Fourth Ave., San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Joseph 
Levitin, M.D., 516 Sutter St., San Francisco 2. Meets 
monthly on the third Thursday at 7:45 P.M., first six 
months of the year in Lane Hall, Stanford University 
Hospital, and second six months in Toland Hall, Uni- 
versity of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
"^Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Horida Radiological Society. — Secretary-Treasurer, J. F. 
itman, M.D., Blanche Hotel Annex, Lake City. 

GEORGIA 

c • 

rorgia Radiological Society. — Secretary-Treasurer, 

Clark, M.D., 478 Peachtree St., N. E., At- 
Meets in November and at the annual meet- 
6 of State Medical Association. 

ILLINOIS 

Society. — Secretary, Fay H. Squire, 
faln.pr u Congress St., Chicago 12. Meets at the 
lam,'.,.- second Thursday of October, November, 
“ry. February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DcHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7 . Annual meeting in May . 

IOWA 

The Iowa X-rny Club. — Secretary, Arthur W. Erskine, 
M.D., 32C Higley Building, Cedar Rapids. _ Meets 
during annual session of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., 101 W. Chestnut St., Louis- 
ville. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Orleans Parish Radiological Society. — Secretary, Joseph 
V. Schlosser, M.D., Charity Hospital of Louisiana, 
New Orleans 13. Meets first Tuesday of each month. 
Shreveport Radiological Club. — Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets monthly 
September to May, third Wednesday, 7 : 30 p.m. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Charles N. Davidson, M.D., 101 West Read 
St., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. Sten- 
strom, M.D., Minneapolis General Hospital, Minne- 
apolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
John W. Walker, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Friday of each month. 

St. Louis Society of Radiologists. — Secretary, Edwin C. 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets on 
fourth Wednesday of each month, October to May. 

NEBRASKA 

Nebraska Radiological Society. — Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

HEW ENGLAND 

New England Roentgen Ray Society. — Secretary-Treas- 
urer, George Levene, M.D., Massachusetts Memorial 
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Hospitals, Boston, Mass. Meets monthly on third 
Friday at Boston Medical Library. 

NEW HAMPSHIRE 

New Hampshire Roentgen Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 


NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo A. Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday evening each month, Octo- 
ber to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treas- 
urer, Carlton F. Potter, M.D., 425 Waverly Ave., Syra- 
cuse 10. Meetings in January, May, and October. 
Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meets in May and October. 

NORTH DAKOTA 

North Dakota Radiological Society.— Secretary, Charles 
Heilman, M.D., 1338 Second St., N., Fargo. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D,, 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Carroll C. Dundon, M.D., 11311 Shaker Blvd., Cleve- 
land 4. Meetings at 6:30 p.m. on fourth Monday of 
each month from October to April, inclusive. 
Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calviii 
L. Stewart, M.D., Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 p.m,, from 
October to May in Thomson Hall, College of Physi- 
cians, 21 S. 22d St. 


Pittsburgh Roentgen Society.— Secretary-Treamm Lcj. 
to M. J Freedman, M.D., 4800 Friendship Ave 
Pittsburgh 24. Meets second Wednesday of each 
month at 6:30 p.m., October to May. inclusive, at The 
Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoniiiij' 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft.M.D., 103 Rutledge Ave.,Char!eston IP. 


TENNESSEE 

Memphis Roentgen Club . — Chairaanship rotates f 

monthly in alphabetical order. Meetings second Tues- ’r 
day of each month at University Center. , ] 

Tennessee Radiological Society. — Secretary-Treasurer, . , 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meets annually with State Medical Society in .Apni. 


TEXAS 


Dallas-Fort Worth Roentgen Study Club.-Semkry 
X. R. Hyde, M.D., Medical Arts Bldg., Fort \\ wth.. ■ 
Meetings on third Monday of each month, in Dallas a 
the odd months and in Fort Worth in the even month.'. ; 


CUV. V.'UV* • — — • - 

Texas Radiological Society.— Secretary-Treasurer, t 
V. O’Bannon. M.D.. 650 Fifth Ave., Forth Wortli 1. , 


VIRGINIA 


Virginia Radiological Society.- in 

* ' ' " , 215 Medical Arts Bldg., Richmoiia i- 


Secretary, B. Lit» 


Flanagan, M.D., ! 


WASHINGTON .3 

'asliington State Radiological ^ 

er, Thomas Carlile, M.D., Terry Aw., 
eeUngs fourth Monday of each month, Octoher 
rough May, at College Club, Seattle. 


WISCONSIN 

lukee 3. Meets monthly on second Mom . 
liversity Club. 

'dialogical Section of the fsA Hazel Sr, 

cieiyt-Secretary, S. R. Beatty. MD. ^ 

hk^h. Two-day annual 
y in connection with annual meeting of State 

ciety in September. 


iversity oflviscomin f 

- third Thursdays 4 to o 


;rfir^t a/id third Thursdays 4 to or .. 

klay, inclusive. Room 301, Sen ice 
426 N. Charter St., Madison 0. 


CANADA 


K Association of Avc . 

asurer, J. W. McKay. M-D- it.- 



CUBA 

ad de Radiologia niontl.l)' 

;pital Mercedes, Havana. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Radiology of War Injuries. Part IV. War Wounds 
of the Head and Neck. D. B. McGrigor and Eric 
Samuel. Brit. J. Radiol. 18: 221-228, July 1945. 

Injuries of the head and neck constitute about 11 per 
cent of war wounds: 50 per cent involve the vault of 
the skull and 50 per cent the face and neck. 

Radiological reports of injuries of the cranium should 
describe the site of the fracture, its size, its type, and 
any involvement of vascular channels. There is no 
simple comprehensive technic for investigation of in- 
juries of the head and neck. The type of examination 
is determined by the injury. In the majority of cases 
an anteroposterior view and a lateral view in the brow- 
up position, including the mandible, are sufficient. 
For penetrating wounds of the orbit and frontal sinuses 
a postero-anterior projection is necessary. Injuries of 
the facial bones require stereoscopic occipitomental 
views, lateral views of the facial bones, occlusal and 
dental views of the nose, and lateral views of both 
mandibles. Tomography is often of great value. 

Injuries caused by missiles are of varying degrees of 
severity. Only the outer table may be injured, or there 
’ may be through-and-through penetration with varying 
i degrees of inward displacement of bone fragments. 
Elevated fractures may occur at the wound of exit. 

The demonstration of intracranial air is of the ut- 
most importance. When air appears over the surface 
j of the brain (in the sulci), special attention should be 
. given to the air sinuses for evidence of fracture. 

In wounds of the neck radiology is used chiefly in the 
I location of foreign bodies. Wounds of the larynx and 
trachea may give rise to extensive subcutaneous 
emphysema. 

j Fractures involving the facial bones frequently in- 
, volve the nasal accessory sinuses, 
i Sydney J. Hawley, M.D. 


On the Roentgen Diagnosis of Cholesteatoma in the 
Temporal Bone. Solve Welin. Acta radiol. 25: 227- 
239, June 30, 1944. (In English.) 

The roentgen diagnosis of cholesteatoma is based on 
'ts bone-destroying effects. The sharp definition, 
angularity, and polygonal shape of cholesteatoma cavi- 
ties, their occurrence in temporal bones with reduced 
pneumatization, and a linear calcareous zone between 
them and the surrounding bone tissue have been held 
to be characteristic features. 

The author’s material consisted of 109 cases, of which 
0 were bilateral. He has divided them according to 
it^lization into three groups, cholesteatoma (1) in the 
nnitus ad antrum, (2) in the antrum, and (3) in the 
nttic. 


^ , most common and most important roent 

Senologic indication of cholesteatoma, according to the 
^Pthor, is pathological enlargement of the aditus ac 
Th™ ^ The aditus was enlarged in 68 of his cases 
th ^ very slight, or the inner portion ol 

c posterior wall of the auditory canal may be almosi 
Wfflpletely destroyed. 

h'ceu ^®“*-®^°^°Sically a distinction is made be 
bone '^“°^®steatoma in non-pneumatized temp ora 
in pneumatized temporal bones. In thi 


first named, a diagnosis cannot as a rule be made by 
roentgen examination except in the presence of rather 
extensive destruction unless there is also a patho- 
logical enlargement of the aditus. Nor is the diagnosis 
easy in pneumatized temporal bone. Even large areas 
of destruction may be difficult to differentiate from an 
abscess cavity unless the aditus is enlarged. 

(3) The author’s material included 28 cases of 
cholesteatoma in the attic, of which 15 produced 
changes visible in the roentgenogram. The roentgeno- 
logic changes differ with the localization of the area of 
destruction in the epitympanic recess. With destruc- 
tion in the lateral wall, there is a well defined spike- 
like or rounded defect in the lower margin of the attic. 
In cases of cholesteatoma developing posteriorly toward 
the aditus, the latter may become enlarged. Finally, 
cholesteatomata may develop upward toward the roof 
of the middle fossa of the skull and produce destruction 
there, manifested in the axial view’ by a distinctly cir- 
cumscribed thinning in the region of the tympanum. 

Joseph H. Weiss, M.D. 

Cinematography in Cerebral Angiography. Olov 
Fr. Holm. Acta radiol. 25: 163-173, June 30, 1944. 
(In English.) 

A brief review of the literature on the development of 
roentgen cinematography is given, followed by a 
description of the apparatus and method used in 
cerebral angiography in the Serafimer Hospital (Stock- 
holm) . For these the original paper must be consulted. 

Thorotrast and perabrodil are the contrast media 
used. A schematic plexiglass model was constructed of 
the cerebral vascular system to study the behavior of 
the contrast media in a vascular system. This seemed 
to approximate the behavior in man. The total time 
for passage from the internal carotid artery to the jugu- 
lar vein is 3.25 seconds. With cerebral angiography as 
ordinarily practised, as many as six roentgen exposures 
can be made, but not even this number is sufficient to 
demonstrate the entire course of the medium. This 
can only be done cinematographically. 

It is in cases of arteriovenous aneurysm and malig- 
nant-glioma that the cinematographic method is of 
particular value. In the presence of arteriovenous 
aneurysm the passage of the medium is so rapid that 
there is a danger that in ordinary angiography the first 
exposiu-e may be made too late. With cinematography 
the medium can be seen directly as it enters the afferent 
vessel and a reliable record is obtained of the whole 
phase, which is of great importance in planning the 
operative procedure. In malignant glioma, the ex- 
aminer can follow the course of the contrast medium 
through the pathologic vessels and can thus form an 
opinion of their extent. 

Less contrast material is required for cinematography 
than for ordinary roentgenography, and this is an added 
advantage, especially when thorotrast is used. 

On the basis of his experience, the author reaches the 
following conclusion: “Cinematography of cerebral 
angpography theoretically is superior to ordinary 
roentgenography. As a rule it gives a definite diag- 
nosis, and in many cases it has contributed to or veri- 
fied a diagnosis considered uncertain on the basis of 
ordinary photography. With the technical resources 
now at our disposition, how'ever, the time is not yet 
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ripe to replace the older method with the newer one; 
instead the two should be used to complement each 
other.” Joseph H. Weiss, M.D 


THE CHEST 

Plasma Cell Tumors of the Upper Part of the Res- 
piratory Tract. Frederick A. Figi, Albert C. Broders, 
and Fred Z. Havens. Ann. Otol., Rhin., & Laryng. 
54 : 283-297, June 1945. 

This report is based on a study of 11 cases of solitary 
plasma-cell myelomas, or plasraocytomas, of the upper 
part of the respiratory tract observed at the Mayo 
Clinic in a period of fourteen years. Seven of the pa- 
tients were males and 4 females; the age range was 
thirty-seven to seventy-one years. 

Plasmocytomas may arise in any portion of the upper 
respiratory tract. In the present series the site was as 
follows; the maxillary sinus in 6 cases; the oropharynx 
in 2 cases; the nasopharynx in 2 cases; and the larynx 
in the remaining case. In most instances there is a his- 
tory of symptoms for less than six months, but they 
may have been present for a year or more. The most 
common complaints are swelling of the cheek, nasal 
obstruction, and frontal headache. Where the condi- 
tion is primary in the mouth or pharynx, the patients 
are aware of the presence of a tumor, and some of them 
experience dysphagia. 

The general appearance of the patients in this series 
varied with the stage of the disease. Some were in good 
general health and showed no evidence of systemic 
effects of the neoplasm. Others had the cachexia, ane- 
mia, weakness, and disability usually associated with an 
advanced malignant tumor. 

Examination generally has revealed a tumor that ap- 
peared highly malignant. In all of the cases with pri- 
mary involvement of the raa.xillary sinus, the findings 
were indicative of malignancy. Bulging of the palate, 
alveolus, cheek, and lateral wall of the nose, complete 
density of the maxillary sinus on transillumination, and 
elevation and, at times, proptosis of the eye were pres- 
ent. Clinical evidence of involvement of regional 
lymph nodes was noted only once in this series. In 
that case, the tumor, which originated in the right tonsil, 
had an ulcerated polypoid appearance. It measured 3 
X 2.5 cm., while the metastatic growth in the right 
cervical region was 4 cm. in diameter. 

Roentgenographic studies of the bony structures of 
the involved region and of the thorax were made in all 
the authors’ cases. Where the neoplasm involved the 
accessory sinuses, roentgenographic examination fre- 
quently showed much more extensive involvement than 
was suspected clinically. In several instances, a tumor 
that appeared clinically to involve only the maxillary 
sinus and nasal fossa was found by roentgenographic 
examination to be present in the ethmoid cells and 
frontal sinus as well. In this group, too, malignant de- 
struction of the floor and walls of the maxillary sinus, 
ethmoid cells, orbit, nose, and zygoma at times was evi- 
dent. In one case where a non-ulcerated tumor pro- 
truded from the vault of the nasopharynx, roentgeno- 
grams showed extensive destruction of the sella turcica 
and cloudiness of the sphenoid sinus, which revealed 
either of these regions as the site of origin of the neo- 
plasm. Roentgenograms of the thorax were normal in 
all of the patients at the original examination at the 
Clinic. 


In only one of the 11 cases was metastatic involve- 
ment of bone demonstrable roentgenographically at the 
time of the primary examination. This patiait had a 
huge, rapidly recurring tumor of the upper jaw, maxil- 
lary sinus and ethmoid cells, with what appeared to be 
multiple areas of metastatic destruction throughout the 
skull as well. There were no symptoms referable to the 
secondary tumors. 

Unquestionably, this type of tumor Is rare. The 2 
plasma-cell tumors encountered in thepharjmx ocairrcd 
among approximately 360 malignant neoplasms in that 
region ; the 2 in the nasopharjmx were found among 
more than 300 malignant growths in that situation. 
Approximately 625 cases of malignant growths of the 
nose and accessory sinusds were obserx'ed during the ^ 
fourteen years covered by this report. Yet among these, 
only 6 cases of plasma-cell myeloma were discovered. 
The single laryngeal tumor was one of more than I.GIX) ;• 
malignant neoplasms of the larynx. 

The authors cannot agree that plasmocytomas may 
be of inflammatory origin. Some of their series were - 
fulminating malignant tumors and others only mildly • - 
malignant, but all were true neoplasms. Microscopi- * 
cally, the neoplastic plasma cells are usually diffusely 
massed like the cells of a lymphosarcoma. A singMe ' 
effect comparable to the cells of certain caremoraas of • 
the breast and the stomach may be presented. Thai j 
any of these tumors were granulomatous or inflaffiaa- ; 
tory was not remotely suggested. 

Stephen' N. Tacer, JI.I). j 


Bronchography in Pulmonary Tuberculosis: Aih- 
rial Pneumothorax. B. A. Dormer, J. Fricdlaim 
id F. J. Wiles. Am. Rev. Tuberc. 52: 21-35, JW) 


rhe effect on the lungs of artificial pneumolhora.t , 
;n studied by means of bronchography and B » 
described and illustrated. The 
jsized in previous articles the importance of b o M 
i bronchiolar obstrucUon in pulmona^ ‘"^™ ,rti- 
onchographic studies indicate that the teas 
al pnfumothorax can be a successful me hd o 
a Jent is because it tends to eliminate j 

rtruction. Artificial pneumothorax ™ 

1 collapse. The gaaaal 

alveoli and connective tissue prevent .(jdal 

„ and tend to squeeze 

t of the blocked btonchtoies, leaving t 'n j 

Is allows healing by fibrosis. If ^^.,5 

ts in spite of pneumothomx. lofur 

therapeutic value. ^ ,1 umotlioraJ « 

dectasis following the procedure >1 

indication for ?mckly abandoi g 


idence of Tuberculosis in Jap^e ^ 

dy of a Homogeneous Racial G P tj; 

k D. Carlyle Thompson. Am.Kc'- 

I, July 1945. tuberculosis in 

itudy of the incidence o Americans H T” 

lus racial gtoup of Japan® ^ ^ 

Reactors to the tuberculin « 't- ' 

py, with subsequent rocutg , i.^. 

1 Of a total of 2,7/1 patsc'S 
ests, 1,233 (45 per ca.-'. ' ' 
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ivhich 5 were classified as active, 32 as arrested, and 8 
as apparently cured. The findings indicate that the 
incidence of pulmonary tuberculosis in this group is no 
higher than that of similar groups of native Americans 
from the same geographic area. L. W. Paul, M.D. 

Tuberculosis Survey of Pood Handlers on the Island 
of Oahu. Joseph E. Ferkaney and Richard K. C. Lee. 
.ilm. Rev. Tubcrc. 52: 61-57, July 1945. 

Beginning in August 1943, the health department 
regulations in the Territory of Hawaii were amended to 
require an x-ray examination of the chest of all food 
handlers. The present report details the findings in 
10,000 food handlers who were studied by means of 
4 X 5-inch fluorograms supplemented by standard 
roentgenograms wdien indicated. Altogether 537 per- 
sons had suspicious or characteristic lesions of tuber- 
culosis, necessitating further x-ray and epidemiological 
study. Of these, 314 (3.14 per cent) were considered to 
have characteristic lesions, with 80 persons (0.8 per cent) 
having active tuberculous disease. The majority of 
cases discovered were in the minimal and moderately 
advanced stages. L. W. Paul, M.D. 

Incidence of Extrapulmonary Tuberculous Infection 
in Fatal Pulmonary Tuberculosis. R. A. Willis and 
D. B. Rosenthal. M. J. Australia 2: 39-42, July 14, 
1945. 

The authors tabulate the visceral lesions demon- 
strated at autopsy in three series of patients dying of 
pulmonary tuberculosis. The extrapulmonary in- 
volvement in one series of 121 autopsies was as follows: 


Intestine 52.0% 

Ulcers, small intestine 62.0% 

Perforated ulcers, small intestine. 7.0% 

Hyperplastic ileocecal tuberculosis 12 . 0% 

Ulcers, large intestine 6. 0% 

Vermiform appendix affected 10.0% 

Peritoneum (independent of intestine) 2 . 5% 

Liver 2.6% 

Spleen 4.0% 

Kidneys 9.0% 

Adrenals 5.0% 

Larynx and pharynx 22.0% 

Meninges 2.6% 

Pericardium 7.0% 


The total incidence of extrapulmonary tuberculosis 
in this series was 68 per cent, which is almost identical 
with that in the other series reported, from different 
institutions. Microscopic studies of apparently normal 
viscera in a group of 60 autopsied cases indicate, how- 
ever, that figures based solely on gross observations are 
too low. Actually, the incidence of extrapulmonary 
lesions in fatal pulmonary tuberculosis is approxi- 
mately 90 per cent. Tuberculosis, therefore, should be 
regarded as a general disease with the most important 
ocahzation in the lungs rather than as a purely pul- 
monary infection, and clinical search for extrapul- 
monary sites of involvement should be systematically 
earned out. Percy J. Delano, M.D. 

of Industry Toward X-Ray Examinations of 

j'neSOMWs'"' 

concludes that industry has no well de- 
attitude toward x-ray examinations of the chest. 


Its position is influenced by the opinions of physicians 
who arc accustomed to advise with management on 
medical affairs, and is, therefore, in reality the attitude 
of the medical profession. 

In making x-ray chest service available to employees, 
industry wishes the relationships tvhich necessarily re- 
sult from case finding to be professionally ethical, suit- 
able to the best interests of the employees, and in con- 
formance with local public health regulations and prac- 
tices. 

In industry the diagnosis of pulmonary tuberculosis 
and other lesions of the thoracic organs is usually based 
on the interpretation of films and is necessarily tenta- 
tive. No such diagnosis is complete until substantiated 
by clinical observation, which is the function of the pa- 
tient’s owm physician. Nevertheless, the interpreta- 
tion of the films should be supported by x-ray knowledge 
and experience. 

In some plants the radiologist is responsible for the 
x-ray technic and the reading of all films, in others for 
the reading of films only, or for reading of films which 
are not obviously negative. The first plan is the most 
desirable, but not always the most practical; the other 
arrangements have proved effectual and w'orkable. 

Relapsing, Diffuse, Pulmonary Bleedings or Hemo- 
siderosis Puhnonum — a New Clinical Diagnosis. Jan 
Waldenstrom. Acta radiol. 25: 149-162, April 1944. 
(In English.) 

In 1921 Ceelen described the anatomical changes 
found in two cases showing extensive hemosiderosis of 
the lungs and referred to Virchow as the only author 
who had described similar changes. Two new cases are 
recorded here. 

The exact pathogenesis of the condition is not yet 
clear. There is primarily a disturbance in pulmonary 
circulation, along with a “chlorotic” type of iron de- 
ficiency anemia, with bleeding per diapedesis. Ex- 
tensive fibrosis occurs throughout the lung with accumu- 
lation of iron pigment primarily in the cellular elements 
of the alveoli. Hemosiderin is also present in the 
regional lymph nodes but not elsewhere in the body. 

The patients are children or adolescents and the 
symptoms are dyspnea and coughing, sometimes with 
blood-tinged sputum or small coagula. Colicky pain 
in the abdomen is often present. Hemosiderin and so- 
called "heart failure” cells are not a constant finding in 
the sputa. There is an anemia of hypochromic type, 
markedly sensitive to iron treatment but showing a 
characteristic tendency to relapse after treatment is 
discontinued. Blood studies reveal some degree of 
hemolysis along with hyperregeneration (reticulo- 
cytosis).' 

The final diagnosis is made from the roentgen picture. 
There occurs in both lungs, rather symmetrically dis- 
posed, a widespread infiltration of reticular design. 
Diffuse mottling with very small opacities may be seen. 
The vessels are not so clearly visible as would be the case 
in pulmonary stasis. The apical fields remain rela- 
tively clear, the mid-lung fields showung greatest in- 
volvement, with smoky infiltration obscuring the 
cardiac borders. There are sometimes seen more ex- 
tensive infiltrations obviously caused by atelectasis. 
The roentgen findings may disappear in part or en- 
tirely with the temporary clinical remissions. 

The development of the pulmonary picture with 
alternating improvement and relapse is more char- 
acteristic than the picture at any definite stage. Only 
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a correlation with the clinical course and hematologic 
analysis will make the correct interpretation of the 
roentgen picture possible. 

Several excellent reproductions of the typical roent- 
gen findings are presented. Victor Kremens, M.D. 

Clinical Physiological Observations on Welders with 
Pulmonary Siderosis and Foundry Men with Nodular 
Uncomplicated Silicosis. Norbert Enzer, Ernst Simon- 
son, and A. M. Evans. J. Indust. Hyg. & Toxicol. 
27: 147-158, June 1945. 

An investigation was undertaken to determine what 
degree, if any, of impairment of pulmonary function is 
associated with siderosis and silicosis and to what extent 
this affects working capacity. The studies were carried 
out in groups of normal subjects (varying from 8 to 100 
for different functions), 15 patients with siderosis (depo- 
sition of iron in the lungs without fibrosis, but with 
roentgen findings similar to uncomplicated nodular sili- 
cosis), and 8 patients with silicosis (nodular and uncom- 
plicated). No statistically significant difference be- 
tween the normal group and the siderosis group was 
found in any function, while the silicosis group showed 
significant depression of vital capacity, maximum pul- 
monary ventilation, relative pulmonary reserve, and 
endurance in dynamic and static work. A far greater 
percentage of patients with silicosis than with sid- 
erosis showed an individually significant depression of 
functions compared to the normal limits. An arbi- 
trary scoring system was employed, composed of the 
most significant tests, and coefficients were applied for 
appraisal of the complex working capacity. The total 
score expressed group differences and individual differ- 
ences more significantly than any single functional test. 

Transient Focal Pulmonary Edema. Carleton B. 
Peirce, Everett F. Crutchlow, Arthur T. Henderson, 
and Joseph W. McKay. Am. Rev. Tuberc. 52: 1-14, 
July 1945. 

Eight cases of Ldffler’s syndrome are described and 
the literature on the subject is reviewed. By the 
uninitiated the roentgenologic manifestations may be 
confused with those of tuberculosis. The authors’ 
cases, however, showed sufficient characteristics for 
their differentiation. The amorphous character of the 
shadows, the appearance of rapid migration from one 
part of the lung to another, and the transient nature of 
the densities were notable features The distribution 
is not that commonly manifest in tuberculosis. In 
general, the texture of the individual radiographic 
shadow was that of a haze or cloud. 

A potential allergic factor is strongly suggested in the 
literature and was true also in the authors’ cases. It is 
their belief that these lesions represent focal areas of 
transient pulmonary edema, probably associated with 
an allergic state, rather than local areas of inflamma- 
tion. L. W. Paul, M.D. 

Obstructive Pulmonary Emphysema Associated with 
Pneumonia in Childhood. Jerome S. Leopold and Emil 
A. Kratzman. Am. J. Dis. Child. 69: 287-290, May 
1945. 

Two cases of obstructive pulmonary emphysema 
associated with pneumonia are presented. The chil- 
dren, aged 6 weeks and 7 months, were both admitted 
to the hospital with findings typical of pneumonia. 
Administration of sulfadiazine, 11/2 grains per pound 


of body weight in twenty-four hours, o.rygen, and small 
transfusions of citrated whole blood resulted in com- 
plete recovery. Repeated chest roentgenograms 
showed the presence and ultimate resolution of ob- 
structive emphysema in the lung fields invoK-cd by the 
pneumonic process. 

Radiologically the picture is typical. The emphys- 
ematous area consists of an abnormal region of de- 
creased density surrounded by a thin, dense, smooth 
margin. The area is usually ovoid in shape and oc- 
casionally loculated; it may be small or may occupy 
an entire lobe. Fluid may be present. A character- 
istic feature is the variation in size of these areas ob- 
served in repeated e.\aminations. Diagnosis is based 
on the typical roentgen findings following an episode ol 
respiratory disease and the absence of abnormal phj^i- 
cal and laboratory findings. 

Lester M. J. Freedjux. M.D. 


Pyopneumothorax in the First Month of Life with 
Recovery. Two Case Reports. G. P. Rosemond and 
H. T, CasweU. Am. J. Surg. 68; 383-3S7, June 1945. 

Pyopneumothorax, believed to be due to a staphylo- 
coccic pulmonary infection, with abscess formation and 
perforation into the pleural cavity, occurred tu 2 in- 
fants in the first month of life. Immediate closed 
drainage was a life-saving procedure in each case.^ 
X-ray examination of one infant on admission re- 
vealed complete pyopneumothorax on the right with a 
shift of mediastinal structures to the left almost oblit- 
erating the left lung. Studies the day following dran- 
age showed much less fluid and air in the pleura. Films 
two days later showed a loculated antenor collcctioa 
with the mediastinal structures in normal position. 
FoUowing the drainage of this fluid, x-ray examination 
revealed for the first time a small radiolucent am 
which appeared to be within the substance of the ngat 
lower lobe. On the infant's discharge, tivent) . . 

following admission, the radiolucent area p . 
It was believed to represent a ® 

ent pulmonary abscess, or a , ^4h a 

Eleven days later the and 

slight cough, a temperature of 101 F- t. 
white blood count of 17,900. with 73 per , 

phonuclears. Roentgenograms having 

Le of the "cyst.” a few drops of fluid and se ^al 
centimeters of air were aspirated ^^om U- ^ 

relief of fever, cough, and abnor- 

check-up x-ray almost a year later revealed 

In fhe second case, a roentgenogram showed 

collapse of the right lung, vvithmarke ^ 

astinum to the left and the mushroom 

A rib resection was done “J’nie ^ constant 

catheter was inserted for 

suction. Films taken every w eek » J pHCUffltmi; 

steady expansion of the lung and f^ircly norma! 

tis. Check-up studies revealed an entn 
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pictc infarction, from various venous sources. Eight of 
the patients were males. All were at work, had no car- 
diac disease, gave no history of disorder of the veins, 
and at the time of admission showed no obvious sign of 
venous thrombosis, with the exception of a thrombosing 
hemorrhoid in one patient. None had had a recent op- 
eration. None was admitted with a correct diagnosis; 
one was thought to have primary atypical pneumonia, 
one pericarditis, one cancer of the lungs (metastatic), 
two coronary occlusion, one angina pectoris. 

Roentgenograms of the chest are not very helpful at 
the onset, since infarcts are ill defined or are not seen 
at all during the first four to twenty-four hours. Re- 
peated daily c.\aminations are therefore necessary. The 
lesion is always in contact with a pleural surface, either 
at the interlobar fissures or at the periphery of the lung. 
Two or three pleural surfaces are commonly involved by 
a single infarct; for example, at the junction of fissures 
or at the costophrenic angles. The long diameter of an 
infarct is always parallel to the largest pleural surface 
involved. The medial or cardiac margin of an infarct is 
convex or "hump”-shaped and sharp in outline when 
projected on edge. Oblique and lateral films of the 
chest are often necessary to obtain profile views and 
thus demonstrate the lesions. Pleural effusion may ob- 
scure the lesion for a few days or may not be present at 
all. Incomplete infarcts may disappear within two or 
three days, whereas complete infarction persists for two 
to three weeks and heals by linear scarring. Large in- 
farcts may remain for months with very little change. 

Serial electrocardiograms and phlebograms usually 
elucidate the diagnosis. In 2 of the 10 cases reported 
here, the electrocardiograms were normal. In one in- 
stance, the T waves were sufficiently inverted to sug- 
gest myocardial infarction. 

In spite of its limitations, the phlebogram yields in- 
formation which is important in the control of thrombo- 
sis and embolism. Early detection of intravascular 
clotting by phlebography permits prompt institution 
of appropriate treatment, thereby preventing the oc- 
currence or repetition of pulmonary embolism. The 
technic employed is that described by Bauer (Arch. 
Surg. 43: 462, 1941) as modified by Welch, Faxon, and 
McGahey (Surgery 12: 163, 1942. Abst. in Radiology 
40: 322, 1943.) In the authors’ experience no serious 
ill effects have followed the procedure. Vomiting and 
urticaria have occurred in a few instances. In 164 ex- 
aminations, no serious hypersensitivity to diodrast has 
been observed. Phlebography of the lower extremities 
reveals all the major venous pathways from the ankle to 
the pelvis hnd indicates whether or not a vein is patent, 
whether the lumen is normal or recanalized, whether 
collateral venous circulation exists and, if so, its extent. 
Absence of filling of a vein or segment of a vein indi- 
cates the presence of thrombosis. Incipient thrombosis 
m the plantar and calf muscles cannot be detected, 
since it is only after the thrombus has involved one of 
the major venous channels that its presence is revealed. 

Error in interpretation may arise from an apparent 
ailing defect in the popliteal vein due to hyperextension 
nf the knee during the injection. A convex filling defect 
requently seen in the upper third of the thigh is pro- 
Queed by the pressure of the femoral artery on the fem- 
pral vein. Venous spasm resulting from apprehension, 
imtation by the contrast substance, or vein puncture 
^ay give rise to narrowing, or, in extreme cases, to ob- 

1 Matioi) of the deep veins, according to some authors, 
cparin and dicumarol anticoagulant therapy has 


been used, with rest and elevation of the part affected 
by thrombosis or ])hlcbitis. No detectable embolism 
has been discovered after institution of such treatment. 

Numerous roentgenograms are reproduced. 

Transient Heart Block in Congenital Heart Disease. 
Samuel Waldman. Am. Heart J. 30: 92-100, July 
1945. 

In the presence of congenital heart disease, heart 
block may be present as a functional part of the con- 
genital defect or may occur as an acquired disturbance, 
superimposed upon the congenital deformity. The 
heart block may be complete or incomplete, transient or 
permanent. 

The author gives the case history of an 18-year-old 
male with congenital "heart trouble,” who suffered 
transient episodes of heart block following undue exer- 
tion. These episodes were associated with mild attacks 
of Stokes-Adams syndrome: periodic attacks of giddi- 
ness, faintness, and transient periods of unconsciousness 
lasting a minute or less. An electrocardiogram made 
three hours after the onset of the attacks showed 
varying degrees of heart block, with subsequent return 
to normal. During the filming of Lead II, the patient 
fainted for several seconds, and periods of lightheaded- 
ness with sensations of faintness recurred. 

Fluoroscopic and roentgenographic studies showed 
an enlarged heart, diminished aortic knob, marked 
prominence of the pulmonic curve, straightened left 
cardiac contour, and an accentuated left ventricular 
curve, indicating a patent ductus arteriosus.- There 
was no evidence of a patent interventricular septum. 

Parkinson, Papp, and Evans (Brit. Heart J. 3: 171, 
1941) collected and reported 56 cases of Stokes-Adams 
attacks with electrocardiograms taken during the 
attack and added 8 more cases, but none of these is 
known to have had a congenital basis. Faessler (Ann. 
p®diat. 153: 327, 1939) collected 8 cases of Stokes- 
Adams attacks in congenital heart disease. 

The physiopathology of Stokes-Adams attacks in 
congenital heart disease is discussed. Fluctuations in 
the conductivity of the A-V bundle have to do with (1) 
pressure and tension variations on the bundle, and (2) 
circulatory variations causing block. 

Henry K. Tayeor, M.D. 

Intracardiac Foreign Body. Report of a Case with 
Recovery. Robert Shapiro. Am. Heart J. 30: 88-91, 
July 1945. 

A 21-year-old male was struck by shrapnel from a 
Japanese shore battery. At the time of injury he felt 
only a dull, constricting, non-radiating ache in the right 
side of his chest, along with some dyspnea. On ad- 
mission to an army field hospital, eight hours later, 
he was in shock. Shrapnel wounds were found in the 
lateral aspect of the right arm, some in the region of the 
right iliac crest, and one in the right side of the back 
near the angle of the scapula. A hemopneumothorax 
was present on the right side with considerable dis- 
placement of the mediastinal structures to the left. 
A small metallic foreign body was observed superim- 
posed on the cardiac silhouette. 

The patient responded to therapy and two months 
later was transferred to a Naval Hospital Facility for 
further study. Radiographic and fluoroscopic studies 
revealed a rectangular mtftallic foreign body, 1.0 X 0.6 
cm., embedded in the wall of the right ventricle, in the 
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region of the conus arteriosus. The 4th rib on the 
right side posteriorly was fractured. This represented 
the site of entry of the shrapnel fragment in the heart. 
No mention is made of removal of the foreign body, 
but the patient was clinically well at the time of the 
report, w’ith no cardiac symptoms or signs. 

Henry K. Taylor, M.D, 

On the Possibility of Studying the Fimction of the 
Heart with the Aid of Roentgen-Cinematography. 
Roentgen-Cinematography Combined with Electric 
Recordings of the Resistance of the Cardiac Valves. 
Sven Benner, Sven Roland Kjellberg, and Torgny 
Sjbstrand. Acta radiol. 25: 175-182, June 30, 1944. 
(In English.) 

Experimental studies were done on rabbits to de- 
termine the possibilities and limitations of roentgen 
cinematography in the analysis of the functioning of the 
heart. The electrical resistance of the atrioventricular 
valves was measured, and a device for recording differ- 
ences in resistance due to changes in the position of the 
valves was used. 

With the aid of a contrast medium, a cinemato- 
graphic study was made of the circulation through the 
heart, while an electrocardiogram and the electrical 
resistance between the right auricle and ventricle, the 
right ventricle and the pulmonary artery, and the left 
ventricle and the aorta were simultaneously recorded. 
Thirty-two pictures were made per second. 

The authors conclude that while roentgen cinematog- 
raphy with a contrast medium gives an idea of the 
changes in volume connected with the contractions of 
the auricle and ventricle, it is not possible by this means 
to determine the moment oi the opening and closing of 
the valves. Recording of electrical resistance between 
the various chambers of the heart, on the other hand, 
yielded results in agreement with those obtained earlier 
with the aid of other physiological methods. 

Joseph H. Weiss, M.D. 


Intrathoracic Goiters. Frank H. Lahey. Surg. 
Clin. North America 25; 609-618, June 1945. 

An old master, speaking of things that are common 
knowledge to him, limits the designation intrathoracic 
goiter to those cases in which the thyroid has descended 
so far into the thoracic cage and has become so widened 
in its diameter that it is at no time able to escape up- 
ward from its deep position in the mediastinum and pass 
through the upper thoracic aperture. 

The origin of intrathoracic goiters is covered, and the 
author summarizes his remarks by stating that an ad- 
enoma usually arises in the isthmus over the lower pole 
of the thyroid and eventually descends along the course 
of least resistance, i.e., downward between the fascial 
planes into the mediastinum. There are two types: the 
large spherical type and the long tongue of intrathoracic 
goiter which frequently runs down beside the trachea 
deep into the mediastinum. 

A roentgen diagnosis of intrathoracic goiter is often 
made when the condition is not suspected clinically, and 
roentgen examination of the upper mediastinum should 
not be neglected in cases of adenoma of the thyroid. 
The tumor most likely to be mistaken for an intratho- 
racic goiter is a fibroma of the esophagus. The distin- 
guishing feature of the esophageal tumor is the inden- 
tation of the esophagus, demonstrable following a thin 
barium meal. The other lesions to be differentiated are 


neurofibromas, dermoid cysts, and pleural cysts. These 
do not move with swallowing, nor do they cause tracheal 
pressure and deviation, since they are not anchored to 
the paratracheal tissues. 

The physical findings of the deviated trachea (and 
larynx), as well as stridor due to compression of the 
trachea both in the anteroposterior and lateral diame- 
ter, are emphasized. 

The operative technic is covered briefly and one in- 
teresting procedure is mentioned— ligation of the ves- 
sels, causing shrinkage of the mass, followed by sucking 
out the center of the goiter, thus effecting such marked 
reduction in its size that it can be extracted. 

Svd.vey F. Thojws 3I.D. 


THE DIGESTIVE SYSTEM 

Short Esophagus (Thoracic Stomach) and Its 
Association with Peptic Ulceration and Cancer. D. V. 
Smithers. Brit. J. Radiol. 18: 199-209, July 1915. 

This article is primarily a comprehensive review of 
the literature on short esophagus, or thoracic stomach, 
from 1836 to the present. 

The theories of the cause of thoracic stomach and its 
association with peptic ulceration are discussed. The 
few cases found at autopsy compared with the numbcR 
found on clinical examination are strongly against the 
two common theories suggested to account for lie 
association: (1) that a congenitally short Kopha^s, 
by causing relaxation of the cardia and a reflex flow o 
gastric juice, leads to ulceration; (2) that the csop ■ 
agus becomes shortened from scar tissue contracbon 
secondary to the formation of peptic ulceration. i w 
author offers an alternative theory. According to Wls 
there is basically a hiatal orifice deficiency, ei ler 
genital or, more commonly, acquired m later 
With the cardiac sphincter in t!'®. imo 
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across the esophagus at the site of the stricture, and the 
sudden improvement of the patient's condition as soon 
as the membrane liad been cut through. She was subse- 
quently cured of her dysphagia by bougienage, ad- 
ministration of thiamine and ribollavinc, and intensive 
treatment with divalent iron by mouth and intraven- 
ously. The roentgenologic picture of the esophagus 
became normal, there was less anemia, and the state of 
the nails improved considerably. The efTcct on the 
fissures at the comers of the mouth was moderate, and 
atrophy of the lingual papillae persisted. 

Joseph H. Weiss, M.D. 


Gastric Volvulus and Other Abnormal Rotations of 
the Stomach. John B. Hamilton. Am. J. Roentgenol. 
54: 30-40, July 1945. 

A rotation of the stomach, reaching or closely ap- 
proaching 180 degrees, which spontaneously reduces it- 
self, is reducible by manipulation, or can reasonably be 
assumed to be the result of injury, may be considered 
to be true gastric volvulus. Other abnormal rotations 
are those which are not subject to reduction either spon- 
taneously or manually and can be assumed to be varia- 
tions on a basis of congenital anomalies. Volvulus is 
classified by the author as (1) organo-axial volvulus 
(rotation on the coronal axis) and (2) torsion volvulus 
j (about the long axis of the gastro-hepatic omentum). 

. In the 11 cases described in this paper, relaxed intra- 
I abdominal attachments are believed to have been 
I present. Obesity, trauma, severe weight loss pre- 
'. ceding gastric rotation, and anomalous development 
’ were varying factors in the etiology, A large, redun- 
; dant or abnormally situated colon was a feature in 

■ several cases of true volvulus. These are often of 
transient nature. Eventration of the diaphragm on the 
left side was present in 3 cases. In 2 cases there was 
herniation of the diaphragm. One patient showed an 
Unusual congenital variation, a right-sided thoracic 

■ stomach, congenitally herniated through the foramen of 
Morgagni. Symptoms varied from pain or discomfort 

■' in the epigastrium to nausea and vomiting. There 
' may be remissions between attacks. The character- 
istic findings in various rotations of the stomach, us- 
ually best seen in the upright postero-anterior position, 
before the fluoroscopic screen, are described and illus- 
trated in connection with the case histories. The con- 
dition may be missed unless the pateint is examined 
during an attack. 

The organo-axial type of volvulus is the most com- 
mon. Torsion volvulus must not be confused with the 
i: high-lying stomach in the presence of obesity Cascade 
' stomach has no relation to gastric volvulus. None of 
,• the cases reported was of the acute type requiring 

■ '^mediate surgery. Clarence E. Weaver, M.D. 

y 

i Hypertrophic Pyloric Stenosis in Infants: Roent- 
( fienologic Differential Diagnosis. Russel F. Miller 

17 Ostrum; Am. J. Roentgenol. 54: 

;; 17-29, July 1945. 

' uhi'' infants suspected of having hypertro- 

' pyloric stenosis two erect 8 X 10-inch roentgeno- 
lati^^i If hen at 6 feet in the postero-anterior and 

‘ within one-half hour of feeding, 

thusf hhe chest as well as the abdomen, and 

^ survey of the lungs and neck for a possible 
° symptoms. The amount of gas and fluid in 


the stomach and the distribution of gas in the small in- 
testine are noted. Abnormal collections of gas limited 
to one area may indicate some congenital malformation 
such as bands, non-rotation, or anomalous mesenteric 
attachments. The infant is then placed in the semi- 
recumbent prone position for three hours or longer in an 
attempt to get rid of all the gas in tlie small intestine 
and most of the stomach gas. This is important, for a 
gas-distended small intestine will have an effect similar 
to an “adynamic ileus” and greatly retard gastric 
motility ; it may even cause vomiting. Antispasmodics 
arc administered throughout the examination in an 
attempt to eliminate the factor of spasm. Roentgeno- 
grams arc taken at one-half hour intervals in order to 
record the periodic emptying of the stomach. In the 
event of good visualization of the duodenal cap, the 
gastric motor function is considered to be within normal 
limits even though the emptying time may be pro- 
longed to four to six hours or more. In pyloric muscle 
hypertrophy, there is no variability in the length of the 
prepyloric segment and no cycles of gastric motility. 
There is a rather regular and constant ejection of 
barium into the duodenum from the time barium is 
introduced into the stomach. The duodenal cap is 
never completely filled. 

Gastric hyperperistalsis is common in hypertrophic 
pyloric stenosis. It was never encountered in either 
complete or partial obstruction distal to the pyloric 
ring. In hypertrophic pyloric stenosis, vomiting 
usually occurs for the first time during .the third to 
fifth week of life with a gradual increase in the severity 
of the symptoms. Anatomically the pylorus shows a 
fusiform hyperplasia involving the circular muscle 
fibers of the pyloric canal and terminating abruptly at 
the pyloric ring. The constriction ranges in length, 
from 0.5 cm. to 3.0 cm. At the antral end the tume- 
faction is often seen to project convexly into the lumen 
of the stomach, forming "shoulders” about the proximal 
aperture of the canal. When congenital bands ob- 
struct the outlet of the stomach, there is an absence of 
"shoulders.” The pyloric canal may be shown to be 
normal. 

The authors report their observations in 50 infants 
with symptoms of varying severity. The final com- 
plete emptying of the normal infant’s stomach is so 
variable that this feature was found to be of little or no 
diagnostic importance, for not infrequently traces of 
barium are found ten to twelve hours or longer after in- 
gestion. On numerous occasions, motility did not 
really begin until the second or third hour or later; 
then it proceeded normally. Gaseous distention of 
the colon or a spastic anal sphincter may cause reflex 
gastric inactivity and absence of motility for hours. 

Early signs of pyloric muscle hypertrophy are an 
orthotonic or hypertonic stomach with intermittent 
gastric hyperperistalsis. Later the 'stomach is hypo- 
tonic with feeble, shallow peristaltic waves limited 
almost entirely to the pyloric region. There is pro- 
longed emptying time, not influenced by antispasmod- 
ics. Clarence E. Weaver. M.D. 


Cellular D 3 maniics in the Intestinal Mucosa: Effect 
of Irradiation on Epithelial Maturation and Migration. 
Nathan B. Friedman. J. Exper. Med. 81: 555-557, 
June 1945. 

Numerous investigations revealing bizarre degenera- 
tive and regenerative phenomena following irradiation 
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of the gastro-intestiaal tract have been reported. The 
development of numerous mucous cells in the intestinal 
mucosa has been ascribed to degeneration of the lining 
epithelium, but little has been known of the mechanism 
by which the mucous elements appear in such abun- 
dance. 

The author irradiated male albino rats in groups of 
6, giving 1,000 r on one occasion to each of the rats. 
One or 2 litter mates, which were not treated, w'ere used 
as controls. During the 96 hours after irradiation 
the animals were killed at regular intervals by a blow 
on the head or inhalation of ether. Some were killed 
after administration of papaverine and magnesium 
sulfate to counteract smooth muscle spasm. The ex- 
periment was repeated live times with similar results 
for each series of animals. Segments of intestine were 
taken from the long descending loop of the duodenum 
and fixed and stained by different methods. 

Sections from animals killed within half an hour 
after completion of irradiation showed nuclear swelling 
and reduction in the number of mitotic figures. Twelve 
hours after irradiation no mitoses could be seen, and the 
nuclei had become swollen and vacuolated sacs; 
granular masses of chromatin debris from destroyed 
nuclei were abundant. These changes were confined 
to the crypts; the cells covering the villi were not 
affected. 

At about 24 hours after irradiation, the crypts, which 
were normally devoid of fully loaded goblet cells, were 
seen to contain numerous elements laden with mucous 
secretion. Between 48 and 72 hours, the epithelial 
lining cells covering the villi became either abnormally 
flattened or vacuolated. The clusters of goblet cells 
disappeared from the crypts and the remaining epi- 
thelium became flattened. The aggregations of goblet 
cells showed progressive migration peripherally as 
mitosis was resumed. In some animals almost complete 
recovery appeared in 84 to 96 hours. In such cases 
the number of argentaffin cells in the intestine was con- 
siderably increased. 

The author concludes that the accumulation of goblet 
cells in the crypts after irradiation is due to a transitory 
arrest in the migration of newly formed elements away 
from the germinating zone rather than to mucous 
change in the form of degeneration. The irradiation 
may have interfered with cellular division without af- 
fecting differentiation and maturation. 

H. H. Wright, M.D. 


Roentgen e.vainination of the upper gastro-iiitestinal 
tract revealed an elevation and partial inversion of the 
stomach. The greater curvature was deformed by a 
large, smooth, rectangular filling defect produced by an 
extrinsic mass. The duodenal sweep presented a 
J-shaped configuration instead of the normal C-shaped 
appearance. The distal part of the duodenum and all 
the jejunal loops were displaced into the right upper 
quadrant. The appearance of the stomach and loops 
of small bowel suggested a congenital anomaly- 
failure of rotation of the small bowel. A barium enema 
showed the entire descending colon to be pushed 
toward the mid-line. A crescent-shaped filling defect 
on the lateral aspect of the descending colon suggested 
pressure by an extrinsic tumor. Intravenous pydo- 
grams clearly indicated that the left kidney was lower 
than the right and the left ureter was displaced toward 
the mid-line in a rather precipitous curve. Examina- 
tion of the chest revealed an elevated diaphragm, the 
left dome almost as high as the right. A rather dense, 
band-like oblique shadow was seen in the left lung field 
extending to the lateral chest wall. This was thought 
to be either a thickened interlobar fissure or a focal area 
of atelectasis resulting from restricted motion of the 
diaphragm from increased intra-abdominal pressure. 

At operation a tumor weighing 18 1/2 lb. and m^- 
uring 60 X 25 X 10 cm. was found. Histologicaliy this 
proved to be a lymphangioma. The patient made an 
excellent postoperative recovery. Subsequent roent- 
genograms showed that the viscera had assumed their 
normal positions and shape; the area of fwal 
had disappeared from the left lung field, and 1 1 
dome of the diaphragm had descended to its norma! 

The authors call attention to the relationship betw«n 
the embryonal origin of the lymphatic systc 
sites of predilection for lymphangiomas. 

Nursing— A Source of Error in Cholecystography- 
F. Polgdr. Acta radiol. 25: 174, June 30, I9«- 
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Lymphangioma of the Abdomen. An Unusual Case. 
C. F. Murbach, E. F. Lewison, and G. A. Deibert. 
Am. J. Surg. 68: 391-397, June 1946. 

An unusual case of lymphangioma of the abdomen 
is reported. A 35-year-oid Army officer after strenuous 
physical activity suddenly experienced a sharp stabbing 
pain in the left hypochondrium. This distress later 
became dull in character, with no radiation and with 
no gastro-intestinal symptoms. Laboratory studies 
and phy'sical examination showed essentially norma) 
findings except for a firm mass palpable in the left 
upper quadrant. This mass was smooth and its mar- 
gins were difficult to outline, but it was considered to 
be about the size of a large grapefruit. A small area of 
tenderness was present where the mass extended be- 
neath the left costal margin. Dullness was present 
over the entire abdomen, and ascites ivas considered 
likely. 
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disturbances. In contrast to the multiple massive 
soft-tissue swellings and extensive scattered hyperos- 
toses, there was a striking paucity, of constitutional 
and systemic manifestations in all stages of the disease. 
Laboratory findings gave little information of positive 
diagnostic value. Serological tests for syphilis were all 
negative. Examitiations of the blood revealed no evi- 
dence of hemorrhagic disease. Biopsies of afTcctcd 
bones showed only hyperplasia of the lamellar cortical 
bone; there was no evidence of inflammation or of sub- 
periosteal hemorrhage. The changes in the bones not 
only do not support the diagnosis of scurvy, but the 
absence of all the basic scorbutic changes is convincing 
evidence that the skeletal lesions arc not due to de- 
ficiency of vitamin C. Pleural exudate was demon- 
strated in 3 cases with costal thickenings. 

The active manifestations subsided completely after 
several weeks, and there were no serious complications. 
The cortical thickenings gradually diminished and dis- 
appeared after several months. In only one case was 
there persistent facial swelling, at the age of four and a 
half years. 

In the differential diagnosis scurvy and syphilis must 
be ruled out. Infection cannot be easily excluded. 
The possibility of virus infection or allergic reactions as 
the causal mechanism deserves consideration. 

Clarence E. Weaver, M.D. 


Efiects of Severe Rickets in Early Childhood on 
Skeletal Development in Adolescence. Ethel C. Dun- 
lam and Herbert Thoms. Am. J. Dis. Child. 69: 
539-345, June 1945. 

An interesting follow-up was made during the 
adolescence of 10 patients treated for severe rickets in 
early childhood. This group included 6 boys and 4 
girls; 1 was a Negro and the 9 white children were of 
Italian parentage. 

Roentgen examination of the pelvis showed rachitic 
deformity in 5 of the adolescents and no abnormality in 
the other 6. Three patients having rachitic pelves were 
more than four years old when active rickets was diag- 
nosed while 4 patients with normal pelves were less than 
three years of age when the disease was discovered. 
AU 10 adolescents had some degree of deformity of the 
ower extremities. Enock-knees were more often 
associated with rachitic pelves than were bow-legs. A 
high ratio of sitting height to standing height is con- 
sidered evidence of retardation of growth of the lower 
extremities. This ratio was found to be high in 8 
Patients and normal in 1 patient despite the presence of 
a rachitic pelvis. The remaining patient was not 
measured. 

Of the 10 case histories, 6 are illustrated with photo- 
graphs of the patient and a roentgen reproduction of the 
active lesion present in early childhood, 

Lester M. J. Freedman, M.D. 

Echinococcosis of Bone. M. Beckett Howorth. 
J- Bone & Joisit Surg. 27: 401-411, July 1945. 

The author presents a review of the history of 
iBoeoccus disease and a discussion of the various re- 
wts of echinococcosis of bone. About 1,000 cases of 
in "I® have been reported in the literature, 

c tiding about 10 in North America, 
of ° V occurs in about 1 per cent of cases 

inococcus disease. The pelvis is involved in 


about 3G per cent, the spine in 18 per cent, sacrum in 11 
per cent, femur in 17 per cent, tibia in 9 per cent, and 
the humerus in 10 per cent. Pain, swelling, pathological 
fracture, and rupture of the cyst are the usual clinical 
findings. 

The laboratory may find scolices, booklets, or frag- 
ments of laminated membrane in the sputum, urine, or 
feces after rupture, of a cyst. Several immunological 
tests have been developed. Complement-fixation tests 
and precipitin tests can be done. Aspiration of a cyst 
may be diagnostic, although there is some danger of 
anaphylaxis. 

Radiologically the cysts arc radiopaque. The bone 
lesions are polycystic, with fairly sharp margins but 
without productive reaction. Differential diagnosis 
must be made from giant-cell tumor, cystic tubercu- 
losis of bone, malignant tumor, osteomyelitis, and 
osteitis fibrosa cystica. The surrounding bone is 
thinned and may be expanded or ruptured. Necrosis 
results from arterial occlusion and small sequestra may 
form. Fracture may occur and non-union may follow. 

The treatment is unsatisfactory. Drugs and roent- 
gen therapy are not effective. Excision is the most 
successful treatment, but amputation may be required. 

A lengthy and exact case report of echinococcus bone 
disease is presented, with numerous roentgenograms. 

John B. McAnenv, M.D. 

Chronic Melioidosis. Case Showing Multiple 
Lesions of Bones, Joints and Lungs. J. H. Mayer. 
J. Bone & Joint Surg. 27: 479-485, July 1945. 

Melioidosis is an infective disease of rodents and man, 
occurring in the Far East. Several hundred cases have 
been reported since 1912. In the majority of patients 
its manifestations are acute, simulating cholera or 
enteric (typhoid) fever, and death from septicemia has 
occurred in a few days or weeks. At autopsy abscesses 
are found in the lungs, spleen, liver, and kidneys. It 
is assumed that the human infection is acquired through 
contaminated food or water. Europeans seem to have 
a greater natural resistance to the infection than 
natives. The causative organism is the Bacillus 
whiimori, later known as PJeifferilla whilmori or 
Malleoinyces pseudomallei. 

The case reported is that of a 33-year-old British 
soldier with lumbosacral pain radiating down the 
thighs, pyrexia, night sweats, and enlarged inguinal 
lymph nodes that were negative on biopsy. Roent- 
genograms of the back were normal. Seven months 
after the onset of symptoms a lumbosacral abscess de- 
veloped, and later a right sacroiliac abscess appeared. 
A year later x-ray examination showed collapse of the 
body of the eighth thoracic vertebra, with paravertebral 
abscess but no narrowing of the intervertebral spaces. 
The base of the right lung became extensively infiltrated. 
About three years after the patient was first hospital- 
ized, PJeifferilla whilmori was isolated and treatment 
with an autogenous vaccine was instituted, with subse- 
quent sulfadiazine therapy. One year later he was well 
on the way to recovery, with all sinus tracts closed and 
absence of fever for three months. 

At one time the diagnosis was tuberculosis but the 
bacillus was never recovered. There seem to have 
been many points of similarity between this infection 
and tuberculosis of the bone. 

This case was previously reported by Mayer and 
Finlayson (South African M. J. 18: 109, 1944). 

John B. McAneny, M.D. 
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Osteomyelosclerosis. G. A. Landoff. Acta radiol. 
25: 81-94, April 1944, (In German.) 

Only about 20 cases of osteomyelosclerosis appear in 
the literature, and in only 2 was the diagnosis made 
antemortem. The author has reviewed the material 
found in the literature and has presented a case of his 
own, in a woman of fifty-seven, in which the diagnosis 
was made roentgenologically and verified by biopsy. 
The roentgen picture, pathognomonic of the disease, 
reveals a general change in the spongy structure of bone, 
particularly evident in the pelvis and spine. The 
Isony trabeculae are loosely and clumsily arranged as 
compared to the normal picture. Histologic study 
shows complete correlation between the roentgen and 
microscopic pictures. The latter shows a focal type of 
medullary fibrosis with new metaplastic bone deposi- 
tion on the spong}'^ trabeculae. Accumulations of 
eosinophils are present in the medullary fibrous tissue, 

Victor Kremens, M.D. 


Protrusions of Disks and Nerve Compression in the 
Lumbar Region. K. Lindblom. Acta radiol. 25: 
195-212, June 30, 1944. (In English.) 

A previous paper by the same author (Acta radiol. 
22: 711, 1941), in which dorsolateral protrusions of 
disks at the intervertebral foramina are held responsible 
for sciatica, is summarized. The present paper repre- 
sents an extension of the earlier studies, supplementing 
anatomic findings with clinical observations. The 
anatomic material consisted of the lumbar portion of 
the vertebral column obtained from 160 cadavers with- 
out reference to clinical symptoms. The clinical ob- 
servations were based on 732 patients with radiographic 
examination of abdominal organs, of whom 316 gave a 
history of lumbago or sciatica. Anatomic studies of 
disk degeneration and nerve compression were corre- 
lated with the clinical records of the cases and the 
histories of the patients. 

As a result of this work, the author feels that symp- 
toms of the sciatica type can be explained on the basis 
of nerve compression observed in anatomic specimens. 
These compressions are for the most part outside the 
vertebral canal, being situated at the outer part of the 
intervertebral foramina at the point of intersection be- 
tween the nerve and the disk. In a large majority of 
the cases, the compression is due to dorsolateral pro- 
trusion of a disk. The protrusion in its turn is brought 
about by degeneration of the disks, characterized by 
radial fissures, of which those running dorsolaterally 
play the chief part in producing compression of the 
nerves. Joseph H. AVeiss, M.D. 

Osteochondritis Dissecans of the Supratrochlear 
Septum of the Humerus. W. E. Crysler and H. S. 
Morton. Am. J. Roentgenol. 54: 41-46, July 1945. 

It is believed that as the humerus develops, a possible 
disturbance of local blood supply may occur and ac- 
count for the loss of continuity resulting in a supratro- 
chlear foramen in one case and the development of the 
nucleus of an osteochondritis dissecans in another. 
The vascular disturbance may be incident to minor 
trauma. The roentgenogram in the classical case dis- 
closes a circular button of bone lying in the olecranon 
or coronoid fossa intimately in contact with the lower 
and intra-articular portion of the supratrochlear sep- 
tum. Partial or complete extrusion into the joint 
space may occur. In some cases, the nucleus may be 


fragmented. In others, the supratrochlear septum has 
an irregular density suggesting muliiplc iiicompfetc 
defects or e.xcayations. It was generally found that 
the opposite elbow revealed either an unusually thin w 
a perforated supratrochlear septum. 

The patients complain of pain and limitation ol 
motion at the elbow. Some of these patients do well 
with conservative treatment. If there has been an a- 
trusion of the sequestrum, locking may occur. Re- 
moval of the osteochondritic ossicle in 5 cases led to 
complete recovery without knomi recurrence of sj-rap- 
toms. Histopathologic examination of the removed 
ossicles disclosed characteristics similar to those of 
osteochondritis dissecans found elsewhere. 

The lesion described has previously been contused 
with sesamum cubiti. Clarence E. Weaver, M.D. 


Osteitis Condensans Ilii. Hugh F. Hare and G. 
Edmund Haggart. J. A. M. A. 128: 723-727, July 7, 
1945. 

The roentgenologic finding of increased bone density 
in that portion of the ilium which immediately borders 
the sacroiliac joint is described and discussed in detail. 
Twenty-three examples encountered by the authors in 
one calendar year are reported. In every instance tfce 
finding was observed in women between the ® 
twenty- three and thirty-eight years presenting thecte 
complaint of low-back pain with or without radiatioa. 
No causative factor has been identified, 
which differentiate this syndrome from Marie-Strura- 
pell disease are enumerated. Symptomatic trea m * i 
augmented by operative fusion of the sacroiliac join • 

in refractory cases, is suggested. 

Fred Jenner Hodges, M.u. 

nf Michigan) 
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The anatomy of the medial meniscus is so .simi)!c that 
any abnonnality here is indicative of a lesion. In the 
lateral joint space the popliteus muscle causes some 
confusion with the meniscus. The course of this 
muscle is downward, backward and medially, crossing 
the posterior aspect of the lateral joint space. 

The changes seen arc irregularity, blunting or short- 
ening, partial or complete absence, and abnoniial size 
of the meniscus. The symovial cavities and imrsac can 
be defined and the condition of the articular surfaces 
obser\’ed. 

Illustrative cases arc presented and reproductions of 
several abnormalities are oflered. 

John B. McAnenv, M.D. 

A Third Routine X-Ray Exposure of the Ankle Joint. 

R. S. Simon. J. Bone & Joint Surg. 27: 520, July 1945. 

It is suggested that in order better to demonstrate 
fractures of the lateral malleolus, a view of the ankle be 
taken with increase of external rotation of the foot, so 
that the heel is elevated 4 cm. above the film and the 
tube angulated 30 degrees anteriorly. This position 
throws the distal tibia anterior to the distal fibula. 

John B. McAnenv, M.D. 

Rotational Deformity in the Treatment of Fractures 
of Both Bones of the Forearm. E. Mervyn Evans. 

J. Bone & Joint Surg. 27: 373-379, July 1945. 

The usual rule of immobilizing fractures of both bones 
of the forearm in full supination for those of the upper 
third, and in mid-position for those of the middle and 
distal thirds, is not always satisfactory. The author has 
demonstrated that the exact position of fixation of a 
fracture can be determined by noting the position of the 
radial tuberosity in a special view of the upper forearm 
and placing the distal fragment in the corresponding 
phase of rotation. 

The "tuberosity view” is made with the dorsum of the 
forearm on the film, the elbow flexed at 90 degrees, both 
condyles of the humerus at the same level from the 
film, and the tube angled 20 degrees cephalad. In this 
view the position of the tuberosity of the radius is 
estimated, and a view of the normal elbow is made in 
the same degree of rotation to check. At reduction the 
amount of rotation in which the distal fragment is to 
be placed is predetermined, and immobilization is 
maintained exactly in the correct amount of rotation. 

The author advises that a chart be made by obtain- 
ing, on the same film, successive views of a normal 
radius in various degrees of rotation, so that the 
examiner will be familiar with the appearance of the 
tuberosity in the various phases of rotation. 

John B. McAnenv, M.D. 

Parachute Fractures. Paul A. Knepper. Surg., 
Gynec. & Obst. 81: 53-55, July 1945. 

A survey of the fractures which occurred in a regi- 
ment of paratroop infantry during a six-month period 
of intensive training is presented. A total of 129 frac- 
tures occurred, of which 79 involved the lower extremi- 
ties. Fracture of the posterior lip of the tibia is the 
ypjcal "paratrooper fracture," occurring when the 
V eight of the body is transmitted through one foot 
instead of being divided. 

'“5 treatment of these fractures of the posterior lip of 
i ^ padded plaster cast is applied with the foot 

" e neutral position and the ankle in 90 degrees dorsi- 


flexion, and absolute bed rest is enforced for one week. 
The cast is then replaced by another which has a very 
small amount of padding. After forty-eight hours, 
weight bearing is pennitted on the cast without 
crutches. After two weeks the cast is removed and 
physiotherapy is carried out daily for one week. The 
patient then returns to full duty. J. L. Boyer, M.D. 

Fatigue Fracture. A. Ronald. Brit. J. Surg. 33: 
90, July 1945. 

A brief case report of bilateral fatigue fractures of the 
fibula. 

THE GENITO-URINARY SYSTEM 

Administration of Contrast Medium in Urography 
via the Bone Marrow. Lennart Wallden. Acta 
radiol. 25: 213-218. June 30, 1944. (In English.) 

The author experimented with the administration of 
the contrast medium for urography by way of the bone 
marrow. Hypertonic solutions are contraindicated 
and, since most water-soluble iodine compounds used 
in urography are hypertonic, they must be diluted with 
sterile water until isotonic. Two hundred cubic 
centimeters of the diluted medium (10:1) was injected 
into the sternum. This was absorbed in five minutes, 
and films of as good quality as those made following 
injection by the intravenous route were obtained. 

This method has proved valuable in cases where the 
intravenous route for various reasons could not be 
used. It should be of particular value for urography 
in children. Joseph H. Weiss, M.D. 

Miliary Tuberculosis after Retrograde Pyelography 
Report of a Case. Ake Lindbom. Acta radiol. 25: 
219-223, June 30, 1944. (In English.) 

During retrograde pyelography, an acute pyeloven- 
ous backflow took place in a patient suffering from 
serious unilateral renal and ureteral tuberculosis. A 
large quantity of the bacteria-rich content of the renal 
pelvis came thereby directly into the blood. The 
patient died from miliary tuberculosis three weeks 
later. The author concludes that in cases where 
tubercle bacilli are found in smears of urinary sediment, 
retrograde pyelography of the suspected kidney should 
be avoided. Joseph H. Weiss, M.D. 

Pathologic and Anomalous Conditions Associated 
with Duplication of the Renal Pelvis and Ureter. Ruy 
Goyanna and Laurence F. Greene. J. Urol. 54: 1-19, 
July 1945. 

Complete duplication of the renal pelvis associated 
with complete or incomplete duplication of the ureter 
is a common anomaly; it was found 25 times in 2,000 
consecutive autopsies at the Mayo Clinic. It is in 
itself of little significance but becomes significant in 
making the diagnosis of a coexisting pathologic state 
more difficult. 

The most common pathologic condition found asso- 
ciated with duplication in the authors’ series was 
hydronephrosis or hydroureter or both. This was al- 
most twice as common in the lower as in the upper seg- 
ment. A table of the various associated conditions in a 
series of 131 patients seen in a ten-year period is given. 

The diagnosis of duplication is usually made without 
much difficulty by means of an excretory urogram. 
However, if one of the segments is non-functioning. 
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the excretory urogram may appear normal. In these 
cases suggestive signs are: (1) an elongated renal 
shadow, (2) presence of a region of kidney with no 
means of drainage, (3) characteristic shape of the 
visualized pelvis. In typical cases, the upper pelvis is 
usually small, with two major calices. Less frequently 
only one major calix is present, and least commonly 
three may be observed. In the lower pelvis the position 
of the upper calix is typical. The calix extends later- 
ally rather than superiorly, as commonly seen. Prob- 
ably the most reliable sign of duplication, however, is 
the elongated renal shadow associated with a large area 
of kidney with no visible means of drainage. 

Cystoscopy and retrograde pyelography are fre- 
quently of value in visualizing the pelvis not seen by 
excretory urography, but even these may fail when the 
supernumerary orifice is hidden or duplication is incom- 
plete. A history of congenital incontinence associated 
with normal micturition is strongly suggestive of dupli- 
cation with ectopic ureter. 

Three case reports are given with reproductions of 
roentgenograms. Arthur W. Pryde, M.D. 

Bilateral Crossed Renal Ectopia: A Case Report. 
Charles M. Norfieet, Jr. J. Urol. 54: 10-11, July 1945. 

A case of bilateral crossed renal ectopia, the twenty- 
fourth to be recorded in the literature, is presented. 
The diagnosis was made by retrograde urography. 

Aneurysm of the Renal Artery. Bernard Levine. 
J. Urol. 54: 17-21, July 1945. 

A case of true aneurysm of the right renal artery is 


presented in which laminagraphy proved a valuable aid 
in establishing the diagnosis. Aneuiysm of the renal 
artery is relatively rare, only 76 cases ha\'ing been re- 
ported in the literature. Of these cases only 13 wcrt 
diagnosed prior to operation or death. 

The author’s patient was a 59-year-old woinat 
complaining of a constant, boring, non-radiating pair 
in the right loin of about fifteen years’ duration. Tu( 
months prior to hospital admission, she had a single 
episode of hematuria. Physical examination was nega 
tive except for slight right costovertebral tmdemess 
Blood pressure was 170 systolic and 90 diastolic 
Laboratory studies showed good function of botl 
kidneys. A gallbladder series revealed a normal gall 
bladder but a wreath-like calcific shadow was seen oi 
the films medial to the right kidney above the hilai 
notch. A right retrograde pyelogram made at thi 
time showed a normal configuration of the kidnej 
pelvis and calices. Films taken in different position: 
showed that the ring-like shadow' moved with th( 
kidney. A tentative diagnosis of aneurysm of thi 
renal artery was made. Laminagrams of an e-xcretorj 
urogram shorved the calcification to be at the sami 
plane as the right renal pelvis, tending to confirm thi 
diagnosis. Operation was performed through a bans 
peritoneal approach and revealed a pulsating mas: 
about the size of a walnut which was adherent to thi 
medial aspect of the right kidney and to the lalera 
aspect of the vena cava. The aneurysm was dipcctcc 
free and the kidney mobilized and removed with tin 
aneurysm. The patient made an uneventful recovery 

John H. Freed, MU 


RADIOTHERAPY 


Treatment of Bilateral Retinoblastoma (Retinal 
Glioma) Surgically and by Irradiation. Report on 
Progress. Hayes Martin and Algernon B. Reese. 
Arch. Ophth. 33: 429-438, June 1945. 

In 1936 (Arch. Ophth. 16: 733, 1936), the authors de- 
scribed a new technic for treatment of bilateral reti- 
noblastoma and reported on the progress up to that 
date in 6 patients, all of whom had then been observed 
for less than five years. The principles of this method 
of treatment were: first, the surgical removal of the eye 
with the more advanced involvement; second, frac- 
tionated roentgen irradiation of the remaining eye in an 
attempt to conserve vision. In 1942 (Arch. Ophth. 27; 
40, 1942), a second report was published, adding 4 new 
cases, and describing certain modifications in the 
technic. In the present communication the authors 
present the follow-up data in the cases previously re- 
ported and record the results to date of treatment in 
14 additional cases, making a total of 24 cases of bi- 
lateral retinoblastoma treated by this method. 

Nine patients were treated five or more years ago. 
In one case, the result was indeterminate. Two of the 
remaining 8 patients died from the retinoblastoma, 2 
are living without recurrence and with vision, and 4 arc 
living without recurrence but are blind. Of the 14 
patients treated during the last five years, 3 have died 
of the disease or have a hopeless recurrence; 3 are 
regarded as partial failures, for although the growth 
appears to be under control, the patients are blind; 8 
have freedom from disease with vision. 

The intraocular changes and the complications fol- 


ding fractionated roentgen radiation therapy in 
retinoblastoma are described in the ^ 

rts; supplementary information on the ‘ 
nation on retinoblastoma and on the eye g 

□Ita o^the apparatus, the irradiation 
. technic of application are ^ the 

isent report; for a more detailed descripi 
der is referred to the earlier papers. 

Response to Preoperative Irradiation as a Clue 
magement of Breast Cancer. Leo M. LeM. 
3urg. 68: 355-35r , June 1945. studied to 
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periods ranging from six inontlis to six years. Eleven 
of the 29 who received irradiation, with a subsequent 
radical mastectomy, and 14 of the 24 patients treated 
by irradiation alone, survived. The average interval 
from treatment to the appearance of metastasis in the 
irradiated patients with surgery was 10.77 months, in 
those treated by irradiation alone, 1G.22 months. 

The plan of elassifieation and treatment for breast 
cancer followed at the Los Angeles County Hospital is 
presented. 

Present Status of Diagnosis and Treatment of 
Uterine Carcinoma. Hugh F. Hare. Surg. Clin, 
Nortli Ameriea 25; 636-541, June 1945. 

This brief artiele from the Lahey Clinic reviews the 
dependable ways of diagnosing and treating cancer of 
the uterus. While the vaginal smear technic is used, 
the author states that sole dependence is not to be 
placed on this method; it is, furthermore, reliable 
only in the hands of a highly trained man. Routine 
biopsy with stout adaptable biopsy forceps is done in 
all cases of cervical ulceration. 

The method of treatment at the Lahey Clinic in 
early (Grade I) lesions is surgical excision. In more 
advanced lesions the author recommends external 
irradiation given to 4 portals (2 anterior and 2 pos- 
terior) at the rate of 100 r a day to a total of 2,000 r to 
each portal. He then goes on with the misleading 
figure, "8,000 r” total in air; in other words, a sum- 
mation of the dosage to the four fields. Following ex- 
ternal irradiation, radium is applied within the uterus, 
3,000 mg. hr. in each of two sittings, 50 mg. being 
placed in the uterine end of the tube and 150 mg. in the 
cervical end. Two or three weeks later, Interstitial 
radium is used with a similar dosage "into and around 
the lesion.” 

While no figures are given, considerable success is 
claimed, exceptions being those cases in which the 
disease has invaded contiguous structures, namely the 
bladder and rectum. 

Surgical removal of carcinoma of the body or fundus 
is followed by external irradiation given as outlined 
above. 

The author points out that vigorous irradiation of the 
patient with hopelessly advanced disease is not war- 
ranted; he feels that treatment in such cases should be 
given for palliation only. 

One interesting side light which is brought out is the 
seeming confusion to be found in the literature on the 
treatment of carcinoma of the uterus with irradiation. 
It is pointed out that shock-proof apparatus of 200, 
400, and 1,000 kv. were developed almost simultane- 
ously, and at approximately the same time more ac- 
curate measuring of dosage and applications of depth 
(lose (as well as isodose charts) were put in use. 

Sydney F. Thomas, M.D. 

Paget’s Disease on the Nipple with Special Reference 
to Its Course and Treatment. Karen Lubschitz. 
Actaradiol. 25: 127-148, April 1944. (In English.) 

This study, emanating from the Radium Centre in 
Copenhagen, presents a review of the history of Paget’s 
isease, the various conceptions of its pathogenesis, 
and an analysis of 27 cases of Paget’s disease of the 
r^t with respect to diagnosis and therapy. 

. .. section of the pertinent literature since 1876 
' ® resolve the question as to whether the super- 


ficial eruption on the nipple and the areola is a cancer 
or a precaueerous affection, and what the inherent con- 
nection is between this superficial lesion and the cancer 
which develops in the breast. 

Relatively few cases of Paget’s disease have been 
reported as treated by roentgen irradiation. The 
author has utilized and attempts to evaluate this 
treatment in 25 cases. In all cases but one the diag- 
nosis was verified by histologic examination. In 15 
cases roentgen therapy was the only treatment em- 
ployed, and in a group of 10 cases surgery was per- 
formed at a later date, owing, as a rule, to recurrence. 
The technic and dosage were not uniform, but the ma- 
jority of cases received a total dose of 4,000 to 6,000 r. 
The irradiation varied from low-voltage (GO kv., 2 to 4 
ma., 0.1 mm. Cu filtration, distance 5 to 7 cm.) to 
slightly deeper treatment (100-^180 kv., 2 to 4 ma., 1 to 
3 mm. Al, distance 15 to 40 cm.). 

The author at the time of publication states that this 
technic and dosage are now considered inadequate, 
despite the fact that in 5 cases out of 14 dating back 
more than five years not only was the Paget’s lesion 
on the breast completely healed, but for a considerable 
number of years no tumor formation has appeared in 
the deeper part of the mammary gland. It is now felt 
that in those cases of Paget’s disease where advanced 
age or corriplications of other kind increase the risk of, 
or contraindicate, operation, there will be, as in tech- 
nically inoperable cases, reason to attempt curative 
roentgen treatment. This must be accomplished by 
fractional, protracted irradiation of the entire breast 
and axilla with a total dose of at least 4,000 r in about 
four weeks. 

The conclusion reached is that there is a prospect, 
with improved technic, of a curative effect without 
surgery, but it is stressed that as yet no such convincing 
results have been obtained as would justify the use of 
roentgen therapy alone. For the present the normal 
procedure in every case of Paget’s disease must, as far 
as possible, be to use radical surgery after the same 
principles as in operable mammary carcinoma, utiliz- 
ing the benefits of strong, fractional, preoperative 
irradiation. 

It will no doubt take some time before it will be 
possible, on the basis of clinical observation, to come to 
a safe estimate of what may be accomplished by roent- 
gen treatment alone in this disease, especially since 
the condition is a relatively uncommon one. 

Victor Kremens, M.D. 

Irradiation Failures in Early Cervical Cancer. Im- 
proved Irradiation or Return to Surgery? Franz 
Buschke and Simeon T. Cantril. Am. J. Roentgenol. 
54: 60-69, July 1945. 

It is now generally accepted that statistically the re- 
sults of adequate radiation therapy are superior to 
those of the radical Wertheim hysterectomy in the 
treatment of epidermoid carcinoma of the cervix in all 
stages. Adequate radiation therapy yields results at 
least equal to excellent surgery, if the problem is viewed 
from a statistical point of view. In those instances in 
which surgeons have become disappointed with irradia- 
tion results, a critical analysis shows that those results 
were not up to par, i.e., the cure rates are lower than 
those which have been attained by the leading radio- 
logical institutions, which must be considered as the 
standards for comparison. The fact remains that now, 
as fifteen years ago, 20 per cent of Stage I and at least 
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30 per cent of Stage II cases are not cured by even the 
most competent and skillful radiation therapists. 
The reason for this may be found in a careful analysis 
of the individual unsuccessfully treated cases. 

An analysis is made of failures in cases treated by the 
authors between 1935 and 1938. Nineteen patients 
out of a total of 79 with cancer of Stage I or II are dead 
or show active disease. Three patients with controlled 
carcinoma died of complications secondary to an in- 
testinal irradiation necrosis, one of them combined with 
a necrosis of the bladder. These patients were treated 
when the dangers of supervoltage roentgen therapy 
were not sufficiently understood or appreciated. In 
the early stages severe intestinal reactions are today 
considered as due to faulty treatment. One patient 
who died of sepsis was given intracervical radium 
therapy before a pelvic cellulitis was properly controlled. 
Two patients might have been saved by a better 
spatial distribution of the dose. Four patients are 
listed as unexplained failures. They all died of para- 
metrial recurrence. The treatment in these 4 cases 
was considered adequate according to today's stand- 
ards. None of the failures in this series was due to 
uncontrolled or recurring cancer in the cervix itself. 
A radium dose below 8,000 mg. hr. (with adequate 
distribution in space and time) cannot be considered 
adequate even if one occasionally seems to obtain re- 
sults with less. 

It seems from clinical observation and from analogies 
that radiation therapy can control pelvic disease be- 
yond the cervix if it represents a diffuse direct invasion 
through the lymphatics of the broad ligament, but not 
disease of the lymph nodes. Admitting that there is a 
small group of cases for which a permanent cure with 
our present methods of radiation therapy is unlikely, 
the question arises as to their actual chances if surgery 
is used. Taussig (Am. J. Obst. & Gynec. 45; 733, 
1943) recommends for Stage II cases a combination of 
radiation therapy to the cervix and its immediate 
neighborhood and iliac lymphadenectomy. One ob- 
jection to this is that no attempt is made to remove the 
lymph nodes around the lower portion of the ureters 
because this would make the operation more compli- 
cated and risky, and a second objection is that, after 
intensive radiation therapy by a combination of a 
maximum radium and a maximum roentgen dose, a 
procedure such as iliac lymphadenectomy carries con- 
siderable risk. The statistical evaluation of Taussig’s 
results, in which he computes a 68 per cent greater sal- 
vage than by irradiation alone, seems erroneous. By 
analyzing the irradiation procedure used for com- 
parison with his, the authors found that the irradiation 
applied in that series has been greatly improved through 
the years. Yet the earlier cases were apparently in- 
cluded in the material for comparison. 

It seems quite logical that, if surgery is done, it 
should be in the form of the radical Wertheim opera- 
tion without considering radiation therapy. Meigs 
(Surg., Gynec. & Obst. 78; 195—199, 1944) has recently 
revived this classical procedure. Of the 65 patients 
operated upon by him, 53 had no cancerous lymph 
node involvement. Two of these are dead. In 12 
cases the ]>’mph nodes were involved. Three of this 
group are dead. Thus, out of a group of 65 patients, 9 
were saved who would not have been saved by irradia- 
tion, granting that radiation cannot sterilize lymph 
node metastases. This means that 20 patients have to 
be subjected to this radical operation in order to save 3 


that could not have been saved otherwise. Meigs' 
requirements are very strict. Ideally, the patient 
should be thin, young, in good health, and have an 
early cancer. Three of the authors’ cases which were 
failures would not have been accepted for surgery ac- 
cording to Meigs’ rigid standards. 

It is felt that improvement of radiation therapy by 
more careful attention to details of technic, b}' the 
elimination of inadequate procedures of the past, and 
by the careful adaptation of the procedure to the 
individual requirements will probably save more pa- 
tients than a return to surgery. 

Clarence E. Weaver, M.D. 


Hodgkin’s Disease. Salient Clinical Features and 
Relative Value of Various Methods of Treatment Based 
upon Study of 319 Cases. Leonard B. Goldman and 
Abraham W. Victor. New York State J. M. 45; 1313- 
1318, June 15. 1945. 

The authors discuss the salient clinical features and 
the relative value of various methods of treatment of 
Hodgkin’s disease based on a study of 319 histologically 
proved cases. Of this series, 193 were obser\'ed until 
death and 69 had complete postmortem studies. 

The chief complaint of the majority of patients when 
seeking medical aid is a “swelling,” usually in the iicch. 
Deft palpation of the involved -lymph nodes may per- 
mit a clinical diagnosis of Hodgkin’s disease. The nodes 
are irregular, resilient, and differ in consistency, de- 
pending on the histologic picture. Matting may or 
may not be present. Elastic, relatively soft nods 
indicate marked parenchymal proliferation and sue 
nodes regress more rapidly under radiotherapy on 
firmer nodes attached to surrounding structure, in 
13 of the patients there was involvement of lympn 
nodes at the edge of the sternum along the coiuse oW 
internal mammary artery. The authors consider 
prominences to be pathognomonic of Hodg^m ^ ^ 

Pleuritis was an outstanding symptom. 
and twenty-four patients showed ^ j 

manifestations, but only a few of 
microscopic picture characteristic o e 
oo^on ..dins 7 
Herpes zoster was present m 2^ 
nodules were found m onlyr 2 cases. 

to lymphosarcoma, in j„volvcd ivhile 

and raucous membranes are freque y 

the skin is spared. . i,iit seldom 

The mediastinum is frequently m jupra- 

without coexistent adenopathy m^ parenchyma of the 
cla-vicular, or axillary regions. P with 

lung showed involvement ^ Bl<!ody 

lesions varying m size from 2 to / mn 

fluid, obtained by paracentesis, w^ involved in only 2' 

The gastro-intestinal tract - pW in the other, 
cases, the stomach m one in Ivmp''®' 

in contrast to its frequent ‘"''J' ^'Suctive jaum 

sarcoma. Fourtemi patients showe o 

dice, usually indicative of ^cd following >r- 

duct system. The jaundice . finding ami 

radiation. Splenomegaly ‘ " ^s. In 2f 

was not marked in degree in a entirely to t 

patients the disease was confined aimos 
abdominal cavity'. . nQ patients- ^ 

Bone involvement was pr^c scWyjJ* 

characteristic roentgenograpm p ;ic aad 

lesions in most rbcinf.. - 
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tiiigiiisliable from metastatic carcinoma. Tlie vertebral 
column was the most frequent site of involvement. 

The white blood count was normal in most cases. 
Where leukopenia was present, it was not considered 
a contraindication to irradiation, provided heavy 
roentgen therapy had not already been administered. 
A mild secondary anemia was usual. Sternal aspirations 
in 91 cases showed one or more of the following char- 
acteristic findings; a polymorphonuclear shift to the 
right with marked to.vic granulation; increase of eo- 
sinophilia of young myeloid elements; increase in the 
monocytic series. 

Pregnancy occurred in 11 patients and in none was 
there evidence that the course of the disease was altered 
or that there was any effect on the offspring. 

With proper treatment, useful life of the patient may 
be prolonged for many years, although permanent 
arrest of the disease is not to be e.xpectcd. The authors 
advocate the smallest quantity of radiation that is 
compatible with the patient’s relative well being, just 
sufficient to cause gross disappearance of involved 
lymph nodes. The first area treated is the site of the 
patient’s chief symptom or the most prominent site of 
involvement. A voltage of 200 kv. with a filtration 
of 0.5 mm. Cu and 1 mm. Al was used in most instances. 
Higher and lower voltages appeared to give inferior re- 
sults. Constant supportive hematinic therapy is ad- 
vocated. H. H. Wright, M.D. 

Therapeutic Use of Radioactive Phosphorus. Shields 
Warren. Am. J. M. So. 209; 701-711, June 1945. 

Radioactive phosphorus produced in a cyclotron by 
the bombardment of red phosphorus placed in the e.x- 
ternal target chamber gives a product of relatively low 
specific activity. Bombardment of an iron phosphide 
probe placed in the deuteron stream gives a product of 
high specific activity. 

The chemical manipulation which converts the phos- 
phorus to dibasic sodium phosphate has no effect on the 
radioactivity. The half life of radioactive phosphorus, 
14.3 days, is long enough to permit the chemical ma- 
nipulations necessary to prepare it for administration 
without undue loss of activity. The half life is short 
enough to have no long-range harmful effects on the 
body. The beta rays given off have relatively low pene- 
trating power (2-4 mm. of tissue), and the end product 
of the reaction, sulfur, is not radioactive and is harm- 
less. It has been calculated that 0.1 microcurie of 
radioactive phosphorus has the same ionizing effect 
as 4.2 r of therapeutic roentgen rays delivered per gram 
of tissue in twenty-four hours. 

Radioactive phosphorus was administered as di- 
sodium acid phosphate, or as magnesium ammonium 
phosphate, or even as phosphoric acid. The desired 
dose was usually given intravenously in 300 c.c. of 
normal saline and 5 per cent glucose solution in adults, 
or in a volume of 100 c.c. in children. When given 
orally, the material was dissolved in 150 c.c. of orange 
juice. With this method, from 20 to 30 per cent of the 
dose was not absorbed because of precipitation in the 
gastro-intcstinal tract of a portion as insoluble phos- 
phates. 

The highly radiosensitive diseases such as leukemia 
nnd the lymphomas were treated. It was decided tolimit 
the treatment to cases which had become resistant to 
loentgen rays, and to the acute leukemias of childhood, 
"htch are known to do badly with roentgen irradiation. 

Thirty-one cases had been treated with roentgen 


rays and had eitiicr failed to respond or proved to be 
resistant from the start. Pifty cases had had no pre- 
vious radiation therapy. The cases which were helped 
showed definite clinical and laboratory evidence of 
improvement for a period of three months or more. The 
best results were obtained in previously untreated cases 
of chronic and subacute myelogenous leukemia and in 
cases of lymphatic leukemia previously treated with 
roentgen rays. The cases of leukemia in children did 
badly. 

The degree of leukemic infiltration of the bone 
marrow is important, since, if the involvement is ex- 
tensive and normal hematopoiesis is slight, the change 
will be only from a leukemia to an aplastic anemia. 
Therapeutic doses of radioactive phosphorus do not 
appreciably damage red cell formation. Radiation 
sickness was encountered only once. 

Owing to the ready diffusibility of the phosphate ion, 
radioactive phosphorus permeates all of the body 
tissues and fluids, but the leukemic tissue picks up a 
considerably higher concentration than does normal 
tissue. Certain tissues, as liver, kidney, spleen, and 
bone marrow, show proportionately large amounts of 
the radioactive substance. Soon after administration, 
the concentration in tiie saliva is as much as that in the 
blood. The normal spinal fluid does not attain any 
appreciable amount until a number of days has passed. 
Several days after injection, the bile may contain large 
amounts, owing to the selective action of the liver. 

Intravenously administered radioactive phosphorus 
is practically all c,\crcted by the kidneys. Appreciable 
amounts of the substance in the feces indicate in- 
testinal hemorrhage or extensive mucosal leukemic 
infiltration. Benjamin Copeeman, M.D. 


Radioactive Phosphorus in the Treatment of Poly- 
cythemia Vera. Results and Hematologic Complica- 
tions. Byron E. Hall, Charles H. Watkins, Malcolm 
M. Hargraves, and Herbert Z. Giffin. Am. J. M. Sc. 
209:712-717, June 1945. 

Radioactive phosphorus was employed intravenously 
for the treatment of 12 cases of polycythemia vera. 
The initial dose varied from 4 to 7 me., and second and 
third injections were given whenever the material was 
available. Satisfactory remissions were induced in 
8 of the 12 cases. Incomplete remissions occurred in 
2 cases and were probably due to inadequate treat- 
ment. When satisfactory remissions occurred, both 
clinical and hematologic improvement were noted. 
The remissions have lasted from eight to twenty-six 
mouths. 

There was noted considerable variation in the doses 
required to induce satisfactory remissions. While 
Lawrence and his associates (Radiology 39: 673, 
1942) recommended 2 injections of 7 me. each, three 
weeks apart, it was found that many, presumably 
milder, cases responded satisfactorily to a single in- 
jection containing as little as 4 me. 

There were no toxic reactions or evidences of radi- 
ation sickness. However, such complications as 
anemia, leukopenia, and thrombocytopenia were ob- 
served in several cases. Acute leukemia developed in 
one patient who had symptoms attributable to poly- 
cythemia vera for three and one-half years prior to the 
administration of radioactive phosphorus. Death 
occurred eighteen months after a single injection of 7 
me. VTiile on a theoretical basis there may be a 
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causal relationship between the administration of 
radioactive phosphorus and the occurrence of acute 
leukemia, the material had lost its radioactivity long 
before the leukemia developed, and in other patients 
receiving treatment over longer periods of time this 
disease did not occur. 

The effectiveness of radioactive phosphorus in treat- 
ment is well established. Patients may not only ob- 
tain complete relief, but they require no other forms of 
therapy. The dose must be individualized for each 
patient. 

The action of radioactive phosphorus is similar to 
that of roentgen therapy to the bone marrow, in that 
erythropoiesis is decreased. Although hematologic 
complications may occur, serious bone marrow damage 
can be averted by frequent hematologic studies. 

Benjajun Copleman, M.D. 

Roentgen Therapy of Arthritides. Ira I. Kaplan. 
New York State J. M. 45: 1339-1343, June 15, 1945. 

The widespread incidence of arthritis and the failure 
of the usual methods of treatment to provide cure or 
lasting relief in any large proportion of c^es em- 
phasize the importance of giving serious consideration 
to radiation therapy. 

Many reports, particularly in the recent literature, 
indicate roentgen therapy to be of definite benefit in the 
arthritides. It is most effective in infectious arthritis, 
rheumatoid arthritis, and Marie-Striimpell disease. 
Most workers emphasize the value of radiation therapy 
in reducing pain and increasing function of the involved 
joints. Some claim cure from irradiation in early 
stages of arthritis. Others have noted no anatomic 
change demonstrable roentgenographically following 
treatment. The response is most satisfactory in cases 
treated early. 

Bursitis and peritendinitis calcarea in the acute and 
subacute stages show excellent response to roentgen 
therapy, which in the opinion of many workers is the 
treatment of choice for these conditions. 

H. H. Wright, M.D. 

TECHNIC AND DOSAGE 

Evaluation of Different Factors in Rotation Therapy. 
Sv. Hoeffer Jensen, Jens Nielsen, and V. Thayssen. 
Actaradiol. 25: 95-104, April 1944. (In English.) 

Rotary roentgen irradiation has of late been the ob- 
ject of considerable interest and had been dealt with in a 
number of papers. Up to the present some 150 cases of 
esophageal cancer have been treated by rotation 
therapy by the authors. 

The distribution of the dose in the irradiated body 
can be determined either indirectly by calculation or 
directly by measurement on suitable phantoms. The 
authors conclude that the indirect method is frequently 
uncertain and too time-consuming. Direct measure- 
ment on suitable phantoms is the method to be pre- 
ferred. 

Rotary irradiation may be characterized by a state- 
ment of the relation of skin dose to axis dose. This 
relation is dependent on the focus-axis distance, the 
half-value layer of the radiation, the object size, the 
field used, and the shape and density of the object. 
When the focus-axis distance and the h.v.l. are as 
great as possible, and the field size and phantom 
density are as small as possible, the best ratio of skin 
dose to axis dose is obtained. .Absolute and relative 


values of tumor dose with respect to varj-ing chest 
circumferences have been determined by direct meas- 
urements in the esophagus in patients receiving rotary 
irradiation. 

One hundred and eighty kilovolts, 15 ma., 0.5 mm. 
Cu, and a focus-axis distance of 50 cm. represent 
appropriate factors for rotary irradiation of esoph- 
ageal cancer. Victor Kremens, M.D. 

Dose Distribution in Rotary Irradiation of Eccen- 
trically Situated Axial Field as Basis for Experiments 
with Rotation Treatment of Cancer of the Rectum. 
Paula Wissenberg. Acta radiol. 25: 105-112, .April 
1944. (In English.) 

“The object of this study has been to determine, ex- 
perimentally and clinically, whether it is possible by 
rotary irradiation of an eccentrically situated tumor, 
when the tube rotates 180 or 360 degrees about an ads 
in the tumor, to obtain such a distribution of the dose 
that there is reason to expect a more favorable effect 

than'by irradiation through stationary fields. 

Esophageal cancers, as compared to eccentrically 
situated rectal lesions, may be considered as being 
centrally situated. A nearly homogeneous irradiation 
in the axial field and a rather sharp drop of the d^e 
outside the latter can be obtained in centrally situated 
lesions, with a ratio of about 1 to 3 existing W 
surface dose and maximum (tumor) dose. A differ n 
and less advantageous intensity curve is obtained in tse 

case of eccentrically placed tumors. pcf.maiiM 
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of the tumor dose which could be J 

irradiation of cancer of the rectum. 
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Radiographic Diagnosis of Prolapsed Redundant 

Gastric Mucosa into the Duodenum, with Remarks 

on the Clinical Significance and Treatment 

CAPT. WENDELL G. SCOTT (MC) U.S.N.R.= 

Reserve Consultant in Radiology to the Bureau of Medicine and Surgery, U.S. Navy 


P rolapses of redundant or hypertro- 
phied gastric mucosa into the duo- 
denum occur frequently enough that they 
should be recognized and their clinical 
significance properly evaluated. Experi- 
ence in the past few years indicates that 
the filling defects thus produced occasion- 
ally are misinterpreted and confused with 
those due to duodenal ulcers, duodenitis, or 
similar disorders. Furthermore, when such 
prolapses are present, the tendency of some 
physicians has been to regard the condition 
as of no clinical significance. 

In the U. S. Navy, the diagnosis of duo- 
denal ulcer is a serious matter, as it involves 
decisions regarding promotion, type of 
duty, or even separation from the service. 
On the other hand, a man incapacitated by 
gastric distress from a prolapse of the gas- 
tric mucosa, with or without the complica- 
tions of hemorrhage or obstruction, can be 
rehabilitated by surgical measures and re- 
turned to active duty. 

INCIDENCE 

In eleven months there were admitted 
to a large Naval Hospital over 19,000 pa- 


Table I ; Incidence of Gastric and Duodenal 
Lesions, (October 1943 to September 1944) 


Hospital admissions 19,228 

Upper gastro-intestinal series 1,346 

Gastric ulcers 13 (0.96%) 

Duodenal ulcers 325 (24.1%) 

Duodenitis 17 (1.3%) 

Prolapse of gastric mucosa 14 (1 . 04%) 

Gastric tumors 0 


tients. On them were made 1,346 succes- 
sive roentgen examinations of the upper 
gastro-intestinal tract (Table I): 13 pa- 
tients were found to have gastric ulcers, 
325 patients duodenal ulcers, 17 patients 
duodenitis, and 14 patients prolapses of 
the gastric mucosa. No cases of gastric 
cancer were discovered. Thus, in this 
group of young and adult men, prolapse of 
the gastric mucosa occurred as often as 
gastric ulcer. It should be pointed out that 
the roentgen diagnosis of duodenal ulcer 
was not neglected, since it formed 24 per 
cent of the diagnoses. This high figure 
should not be construed as representing 
the incidence among naval personnel, as all 
patients in whom a peptic ulcer is found or 
suspected at the medical dispensaries in a 
large district are sent to this hospital for 
evaluation and disposition. 


oir opinions or assertions contained herein are the private ones of the writers and are not to be construed as 
p'ai or reflecting the views of the Navy Department or the Naval Service at large. 

Read at the Joint Meeting of .the American Roentgen Ray Society and the Radiological Societv of Nnrtli 
Amwica, Chicago, 111., Sept. 24-29, 1944. 
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Fig. 1. Diagram of antrum of stomach and duo- 
denum illustrating a large prolapse of the gastric 

mucosa. ■ ^ 1 . 

The great proportion of the muscle fibers in the 
walls of the stomach end in the pyloric muscle. 
With this construction they are firmly anchored and 
do not prolapse. This pennits large hypertrophied 
and redundant loose folds of gastric mucosa to m- 
vaginate through the pylorus into the duodenum. 
From the duodenal side the prolapsed gastric mucosa 
appears as a loose protruding “collar.” Only the 
mucosa and submucosa are in the prolapsed folds of 
tissue. , , , 

This diagram also e.vplains the production of the 
characteristic “caulifiower” negative filling defect in 
the base of the duodenal bulb. The barium fills the 
bulb completely e.xcept for the space occupied by the 
prolapsed gastric mucosa, which gives the negative 
shadow. The filling defects necessarily vary in 
shape, size, and e.xtent during any one examination, 
as the folds of prolapsed mucosa are soft and flexible, 
and at times are partiallj' or completely reduced and 
remain within the stomach. Drawing by Louise 
Garden. 


The 1.04 per cent incidence of gastric 
prolapse is higher than that given by Rees 
(19), whose group found this disorder 4 
times in 3,000 x-ray examinations, or at 
another hospital, where it was observed 
twice in 2,550 x-ray examinations. Me- 
lamed and Hiller (14) found only 19 
proved cases in the literature, which with 
their one case made a total of 20 in 1943. 
Archer (1) states that prolapsing gastric 
mucosa is not rare, but gives no figures. 
In my experience, prolapses of the gastric 
mucosa occur more frequently than is gen- 
erally recognized. They are overlooked 
because; first, the examiner is not thinking 
about them; second, the filling defect pro- 


Fig. 2. Small prolapse of the gastric 
Small prolapses are more common and are nsua ) 
less clinical significance. , ^ , 

In the early stages of ofih! 

gastric mucosa may protrude into t - chadoiv 
duodenal bulb to give a S 

These defects are easily recognized and diFerenliatol 

from duodenal ulcers, as anVfi^ 

pyloric opening. Compare with Fig . , 

Drawing by Louise Garden. 

duced by the prolapse is confused ^ 
that due to a duodenal ulcer or a duode 
itis- third, when recognized, thc> a 
sometimes passed over and not mention d 
It is our contention that the 
gist should make a positive effort 6 ^ 
^s disorder, to distinguish it fron 
denal ulcer or other duodenal fiUn. 
fects, and to report time, i 

referring physiaan. A ^ 

should be made clear a 
tient with a prolapse o ^ -(, 3 } meai 

has a serious disorder or that surgical 

ures are invariably Tii 

The age incidence is not striking ^ 

largest number of cases j 
curred in the fourth de^'^' 

20-29 years 

.30-39 years 

40-49 years 

ETIOLOo 

The undci 
tors, leading to 
mucosa is not 
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Fig. 3. Photographs made at operation after the duodenal bulb had been incised and opened 
demonstrate the prolapsed "collar” of gastric mucosa projecting well into the duodenum. Case IV. 

A. The prolapse "collar" is spread out and shows the canal leading back into the stomach. 

B. The redundant "collar" of prolapsed gastric mucosa could be manually reduced but would 
slowly protrude again in loose folds, obliterating the canal leading into the stomach. 

AA and BB are tracings of the adjacent photographs. 


have been oiSered. Eliason and Wright 
(8) believe that a low-grade inflammation 
of the mucosa produces a local hyper- 
troph}'. The hypertrophied folds are en- 
^arged mechanically by the contractions 
of the stomach and the pressure of gastric 
contents. As a result, they are lengthened 
and “pushed along” toward the pylorus. 

sufficiently long, they are swept into 
^he duodenum by a peristaltic wave. 


Rees (19) proposes another mechanism, 
in which a narrowing of the pyloric lumen 
precedes the actual change in the gastric 
mucosa. The narrowing is followed by 
hyperperistalsis of the stomach in an ef- 
fort to force its contents through the 
smaller opening. This action loosens the 
attachment of the mucous membrane to 
the muscularis. When the mucosa is so 
mobilized, it is subjected to trauma, which 
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was no evidence of a narrowing of the py- 
loric canal. The pyloric muscle was not 
' constricted or hypertrophied. 

At operation, the prolapsed portion of 
the gastric mucosa appeared as a loose ‘ ‘col- 
' lar” of redundant hypertrophied gastric 
mucosa that had invaginated into the duo- 
f; denum. Figures 1 and 2 are diagrammatic 
. drawings of a large and a small prolapse of 
redundant gastric mucosa. The photo- 
graphs and simplified tracings in Figure 3 
demonstrate the prolapsed mucosa as seen 
, at operation in Case 4. In the cases sub- 
3 mitted to operation, the prolapsed portion 
of the gastric mucosa was not a finger-like 
'•j projection of a single mucosal fold, but a 
f rounded “collar.” It could be forced back 
into the stomach but would protrude 
again as a long “rosette.” The prolapsed 
'■••folds appeared the same as normal mucosa 
lo the unaided eye. They were soft and 
pliable — not fixed, thick, or indurated — 
and were in no way different from normal 
gastric mucosa other than being large and 
excessively mobile on the muscularis. No 
areas of erosion or ulceration were found, 
but these patients had been on a Sippy 
regime for some weeks prior to operation. 
The prolapses of the gastric mucosa were 
, similar in the other four patients submitted 
Cooperation. 

Microscopic examination of the resected 
• gastric mucosa from the five patients op- 
! erated on by Capt. Clyde Jensen (MC) 
, b.S.N.R. revealed a slight increase in the 

■ ’ lymphocytes, plasma cells, and eosinophils 

■ ; throughout the mucosa and submucosa, 
■ hut not sufficient to warrant a diagnosis of 
1 gastritis (Fig. 4). 

In an effort to correlate these findings 
/ and to explain the occurrence of prolapses 
, of gastric mucosa, the problem was re- 
'T 'hewed, and from a study of the anatomy 
of the stomach walls and of the physiologic 
1 ^.; , movements of the mucosa on the muscu- 
; it appears that prolapses result from 
, an excessive and abnormal mobility of the 
pyloric mucosa on the muscularis. 

^oview the anatomy of the stomach 
jhefly, Cunningham’s (3) and Gray’s (13) 
textbooks state that the longitudinal fibers 



Fig. 6. An autopsy specimen of the antrum of a 
stomach in the prepyloric portion of which are large 
loose folds of mucosa or rugae. These were soft and 
flexible and could be moved manually over the muscu- 
laris for a considerable distance and easily pushed 
across the pylorus into the duodenum to simulate at 
least, if not actually produce, what we term a prolapse 
of the gastric mucosa. This specimen was obtained 
from a patient who died of severe cardiovascular 
disease and myocardial infarctions. Unfortunately, 
no roentgen examination of the stomach had been 
made. 

A. The large folds of gastric mucosa arranged in 
the prepyloric area are all proximal to the pyloric 
sphincter, whose position is indicated by the white 
arrows. 

B. The folds of prepyloric gastric mucosa were 
pushed across the pyloric sphincter and lie within the 
base of the duodenal bulb as is seen in prolapse of the 
gastric mucosa. 

of the muscularis become much thicker and 
tougher and more closely united toward 
the pylorus. The more superficial fibers to 
a very slight degree pass onto the duo- 
denum, but the deeper fibers dip into and 
interlace with the circular fibers of the 
pyloric sphincter. The circular layer of 
the muscularis increases in thickness at the 
pylorus and forms the bulk of the pyloric 
sphincter. These muscle fibers are sharply 
marked off from the circular fibers of the 
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duodenum. Thus the fibers of the muscu- 
laris largely end in the pyloric sphincter, 
where they are firmly anchored and can- 
not prolapse (Figs. 1 and 2). 

On the other hand, the mucosa is con- 
siderably thickened over the pyloric sphinc- 
ter, ivhere it forms a low fold, but continues 
intp the duodenum without visible altera- 
tion or stronger connections with the un- 
derlying muscle. The mucosa and muscu- 
laris are not cemented together, but are 
connected by a soft, yielding submucosa 
composed of loose areolar tissue containing 
blood vessels, lymphatics, and nerves. 

This construction of the stomach walls 
explains the limited mobility of the mu- 
cosa on the muscularis as found in all nor- 
mal stomachs. The mobility is easily dem- 
onstrated in autopsy specimens by sliding 
the mucosa on the muscularis, and in living 
tissue by sliding the mucosa over the edge 
of the muscularis when the stomach is cut 
across at operation. Normally the extent 
of this movement is not sufficient to per- 
mit a prolapse of the mucosa through the 
sphincter into the duodenum. 


Furthermore, the mobility of the mu- 
cosa is not .only passive but, according to 
Forssell (9), it possesses an active move- 
ment, as folds may vary in size, shape, and 
position independently of the contraction 
of the muscularis. A similar movement 
was observed by Golden (10), who noticed 
that during antral systole folds of mucosa 
running transversely across the antrum 
were changed to run in neat horizontal 
rows parallel to the long axis of the stom- 
ach. To explain this change, he believed 
that it. was necessary for the mucosa to 
move cephalad and become stretched on 
-the muscularis. Otherwise, as the antrum 
closes off, the crisscross folds would be ex- 
aggerated, pushed downward, and jammed 
toward the pylorus. In support of his 
view, Golden cites Schindler’s (21) gastro- 
scopic observations that, during antral 
peristalsis, the antrum is shortened , and 
the mucosa is arranged in radial folds. 
Golden mentions the possibility that the 
failure of this stretching mechanism may 
account for the herniation of prepyloric 
mucosal folds. The movement described 


Fig. 7. A and B . Typical roentgenograms of marked prolapse of the gastric mucosa with “cauliflower-like” 
negative defect in the base of the duodenal bulb. The bulb has a perfect contour in C. Note the variation 
in the size and extent of the prolapsed gastric mucosa in A to E. The postoperative appearance, after rer 
section and a pyloroplasty, i.s recorded on film F. 

Case History: A 2.')-year-old sailor complained of intermittent attacks of epigastric pain for the past 
eighteen months. The pain came on about one hour after meals and was relieved by food and milk. He 
had been on combat duty and was wounded in the right forearm two months prior to admission. He was 
seen at a medical dispensary and sent to the hospital for study. 

The first x-ray examination of the stomach was made on Jan. 8, 1943, and the report was that the duodenal 
bulb was deformed by an ulcer. The patient was placed on a Sippy regime which included seventy days 
of hospitalization. He showed moderate improvement and returned to duty. At the end of one week he 
re-entered the hospital because of persistent “gas” and epigastric distress. Following a second sixty-three- 
day ulcer treatment he improved but did not become asymptomatic. 

On June 5, 1943, the patient returned to limited shore duty but after twenty-one days he was back in 
the hospital, complaining of almost continuous epigastric pain. The stools were negative for occult blood. 
Gastric analysis showed a peak of 11.2° of free HCl and a total acidity of 27.5° at one hour. A second x-ray 
examination of the stomach showed the duodenal bulb still deformed, but with less spasm and irritability. 
The Sippy treatment was continued for ninety days with little benefit. Because of persistent symptoms 
and the refractory response to medical treatment, an exploratory laparotomy was done on Sept. 16, 1943. 
The surgeon found the duodenal bulb normal. There was no induration, “stippling,” or adhesions as evidence 
of a duodenal ulcer. 

With this knowledge, the films were reviewed and it was apparent that the duodenal defect previously 
observed was due to a large prolapse of gastric mucosa. A third x-ray study of the stomach was done on 
Oct. 13, 1943, and confirmed the persistence of the prolapse. 

A second operation was performed on Nov. 14, 1943. This time the bulb was opened and in its base a 
large “collar” of invaginated gastric mucosa was found. This was resected and the pylorus enlarged by 
a Finney pyloroplasty. No scars or ulcer defects were seen on the duodenal mucosa. 

Following an uneventful convalescence, the patient was discharged to limited duty and has been able to do 
his job. He was last examined on Nov. 28, 1944, over one year after operation. At that time he was well, 
had gained 18 pounds in weight, and had been eating the regular Navy "chow.” He has not been in a dis- 
pensary or hospital for treatment of any kind. 

The case illustrates the persistence of symptoms and failure to respond satisfactorily to a carefully con- 
trolled ulcer regime which should make one suspicious of the diagnosis. Second, it demonstrates that the 
prolapsed gastric mucosa cannot be felt through the intact walls of the duodenum because the mucosa is not 
thickened, fixed, or indurated. 




"conar" 


Fig. 8 . Case 11. 

A and B. The prolapse of the gastric mucosa in this instance is more i" This 

and produces what has been termed an “umbrella" type of defect in the li^e . jj {j,g post- 
defect persists when the bulb is distended and can be seen through the overling oanu . 
operative film, after resection of the prolapsed gastric mucosa and a jn March 

Case History: A 41-}'-ear-old chief yeoman entered the hospital on Oct. __,,acionally by alkalies- 

experienced attacks of epigastric pain before meals. They trere relieved by food a . ujeer and the 

X-ray examination of the stomach then revealed a defect that was interpreted comfortable for the 

patient was labeled with this diagnosis. A modified ulcer diet and regime ^^35 recalled to 

ne.xt few years. In June 1941 he was retired to civilian life, but almost inun 

active duty. m along fairly "clI- 

Lntil four to six months before admission he had been careful of his ? „„,]arly, and liissjinp" 

work then became strenuous and required long hours. He neglected his diet, a inoniinS- 

toms were aggravated. The pain rarely woke him at night but was no nhysica! c.xaniination 

vomited occasionally. He had lost weight and was undernourished. The j^yicc pos<‘i« 


were essentially nonnal and routine laboratory reports were all negative. - j:,y j-gached 13° b> * ^ 

wo occasions no free HCl was obtained, and the to ^ functioning P ^ 


imico‘3 


The stools 

for occult blood. On two occasions no , 

fasting specimen, using histamine. Oral cholecystography demonstrated 
bladder. A gastro-intcstinal scries on Oct. 30. 1943, revealed a large "findings. 

into the duodenum. Repeat examinations, Xov. 16 and Dec. 18, showed ij^d rest, for 

The patient was placed under medical treatment on a Sippy regime, m •,,*.[?! 

days, with some improvement, but not enough to return to duty. nestnd (o»t. at foot ofopfou- i- 
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by him is illustrated in the films repro- 
duced in Figure 5. 

In the past twenty-one months, 126 
stomachs were examined at autopsy for 
evidence of excessive mobility of the mu- 
cosa or a prolapse. In only one case (Fig. 
6) was it possible to pull the gastric mucosa 
with surgical forceps tlirough the pyloric 
sphincter into the duodenum to simulate a 
prolapse. In this instance, large redundant 
rugae ivere found in the prepyloric portion 
of the stomach. They were soft, .flexible, 
and freely movable on the muscularis. 
These folds of gastric mucosa could be 
pushed across the pyloric ring into the 
duodenal bulb in a manner comparable to 
that seen in prolapses of the gastric mucosa 
at operation. The patient died from severe 
cardiovascular disease with myocardial in- 
farctions. The record of a previous period 
of hospitalization included a history of 
dyspepsia and the description of an attack 
of epigastric pain with belching that was 
ascribed to a chronic cholecystitis, although 
no pathologic changes were observed in 
the gallbladder at postmortem. Unfortu- 
nately, there was no roentgen examination 
of the stomach. It is possible that the 
large loose folds of mucosa did prolapse 
into the duodenum, interfered with the 
proper functioning of the pylorus, and 
produced the gastro-intestinal symptoms. 
Little credence, however, can be given' this 
one incomplete case. It is recorded here, 
as it is the only one in which a postmortem 
specimen was obtained approximating a 
prolapse of the gastric mucosa as seen at 
operation. 

From a summation of the findings at 


operation, the lack of pathologic infiltra- 
tions within the tissues, the anatomic con- 
struction of the stomach walls, and the 
passive and active movements of the mu- 
cosa, it appears that certain factors could 
influence or alter gastric peristalsis in a 
manner capable of bringing about suffi- 
cient stretching and loosening of the submu- 
cosa to provide the excessive mobility of the 
mucosa necessary for its prolapse or in- 
vagination into the duodenum. In other 
words, the structural conditions necessary, 
for the development of a prolapse are in- 
herent in the walls of the normal stomach, 
but a prolapse occurs only after the fibers 
in the flexible submucosa have been 
stretched and loosened by abnormal gas- 
tric peristalsis, which in turn is initiated 
by neurogenic or chemical stimuli or a com- 
bination of both. 

Emotions such as worry, fear, excite- 
ment, and anger alter gastric function. 
Cannon (4) and more recently Wolf and 
Wolff (24) leave no doubt that emotions 
and the “state of well-being*’ enormously 
influence gastric peristalsis and chemistry. 
Wolf and Wolff even succeeded in produc- 
ing ulcerations of the gastric mucosa by 
“worrying” their patients. Feelings of 
resentment or uncertainty or insecurity, 
of fretfulness, and of disappointment all 
have been heightened by the demands of 
the war and are reflected in gastric func- 
tion. Similarly, “nervous” tension and 
“strain” have been intensified, and these 
also are capable of influencing gastric 
movements and chemistry. The irregular 
daily schedule of activities required in 
certain military and civilian occupations. 


;■ After a consultation with the surgical service it was decided that an exploratory operation should be done, 
i. On Jan. 4, 1944, Capt. A. M. French (MC) U.S.N.R. opened the duodenum and found, protruding into 

;j It, a large “collar” of prolapsed gastric mucosa. The “collar-like” mass of invaginated mucosa was resected 

I and a Heineke-Mikulicz pyloroplasty was performed in closing the stomach. The duodenal mucosa and 
serosa were intact and free of any ulcer or ulcer scars. A cholecystectomy was also done because of adhesions 
about the gallbladder. The postoperative course was somewhat prolonged, as well as the period of hospitali- 
: j zahon, as a full set of dentures was made. 

Gastroscopic examination, postoperatively, by Capt. W. L. Voegtlin (MC) U.S.N.R. revealed no ab- 
''°™ality other than several mucosal hemorrhages in the antrum. 

patient was diseharged to limited duty Aug. 30, 1944. He gained weight and tolerated a regular 
; throughout his hospitalization without discomfort. Since then he has been subsisting partly at home 

and partly on regular Navy “chow” without a recurrence of symptoms. He has not missed a day at work 
and has received no medical treatment. He has gained 12 pounds in weight and feels well. He was last 
examined Dec. 13, 1944, about a year after operation. 

i prolap again illustrates the importance of distinguishing between defects produced by ulcers and 



Fig. 9. Case III. 

pardcuiarh^tha*^ A moderately large prolapse of the gastric mucosa fills the base of the duodenal bulb. 
with barium ttm aff unchanged except at the base and, even when the bulb is distcmlcii 
the DostonerfltiVr. base can be recognized through the overlying contrast material. D aiitl E arc 

Case Hictnrv , prolapsed gastric mucosa was resected and a pyloroplasty performed. 

The svmr>rutT;c od-year-old officer’s illness began in February 19-12 with "heartburn” and "acid stomach, 

of weakness At food but were partially relieved by soda and usualb' culminated in a fcclms 

An Y-ras^ , passed two large tarry stools and was hospitalized for study. . , 

as indieafincr a °i stomach revealed a deformed, slightly tender duodenal cap which was intc^rctw 

of the eastrn.infef+l^”?^*'^ '^‘asnosis Yvas made a part of the record. Subsequent .x-ray e.\animati ■ 

movement n-oc r.if months later, showed the deformity of the duodenal cap still present. 1 
symptoms ulcer regime, and the patient returned to duty at the end of six in 

After a ve-ir^i!! o 'v'- occasional "acid stomach” that responded to crcnialin or amphogel. 

leave the narieuf duty at sea aboard a combat ship, the gastric symptoms recurred. While y.. 

ica\e, tue patient was examined bv a rivlUnn .yho reported a deformity of the duodenal Wb 

1 1.- I I,,. 


on 


a slior! 


leave rbe ^ — t-' n eunjuai snip, cue gasiiic symjJLuins jcsunsu. - 

but rvas uneertain ^ civilian roentgenologist, who reported a deformity of the duoticna 

his symptoms wer defect w’as due to an ulcer. The officer returned to his ship, and by '.i, 

witiracid enictutiL relieved by alkalies. He complained of a “knotting up’ of /’‘f 

been working strou * ^ feeling of illness after eating only small amounts of food. While aboard ship 

anTolily sPrt per"^T'^^^^^ ' 

prSsed^anri'rfil^nf r”°" 1 *™^!.*’’^ hospital for evaluation of the suspected ulcer and dispo.dfion. 
u*as a harifiipnri felt that his career as a naval o/Hcer was jeopardized by his illness * 

a Handicap to his promotion. . r, 

on three routine laboratory findings were negative. Occult blood wa.s fomu! ■” ‘'f 

mucosrimn the ^ Sastro-intestinai examination on Feb. 23. 1944, revealed a large ' ted t fc'- 

tWasfric eastroscopic report of Capt. W. L. VoegtUn (MC) ^ 

of the sfotnnrif ' large, anti sev'eral of the folds appeared to extend into the duodciuim. 

Sca,rn^r’T The gastric acidity was within normallimits. . , , . the opprr- 

tiinifv r»f hoi>’ti duration and severity of symptoms, the persistent occult blood in the ‘ j,v Cuf’- 

> a mg the duodenal ulcer diagnosis remoY’cd from his record, the patient wa.s operated ! . ^ . 

lUsend coni. ol M t>! 
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with disturbed rest, lack of sleep, excessive 
fatigue, and long periods of hunger, ma)'’ 
be contributing faetors. The excessive 
use of coffee, tobacco, and alcoholic bever- 
ages is well known to disrupt gastric func- 
tion. ]\fany of the factors just described 
entered into the experience of the patients 
in our series. 

The one common denominator in the 
theories on the etiology of prolapse is an 
abnormal disturbance of gastric peristalsis 
and function. The most common, continu- 
, ous, and effective means for altering gastric 
function springs from tlie emotions and 
the nervous system. Consequently, in 
view of the construction of the stomach 
walls, which normally permits a degree of 
mobility between them, it seems possible 
I that certain neurogenic factors are the in- 
citing cause of a disturbed gastric function 
that ultimately brings about a mucosal pro- 
lapse. A pre-existing disease process is not 
necessary for the production of a prolapse 
of the gastric mucosa. 

symptomatology; physical and 

LABOEA,TORY FINDINGS 

The complaints of these patients are 
varied, being influenced by the extent and 
the condition of the prolapsed mucosa. 
The symptoms are not so stereotyped or 
characteristic as to permit a clinical diagno- 
I sis of the disorder. The diagnosis is made 
I on the roentgenologic findings and the rul- 
I ing out of other gastro-intestinal diseases. 
I The symptoms recorded in the clinical 
’ charts were tabulated and are listed in 
I Table II. The most common complaint 
j was intermittent attacks of epigastric dis- 
, tress, cramp-like in nature, usually re- 
^ lieved by small amounts of bland foods or 


Table II: Major Svmptoms Complained of by 
Patients with Prolapse of the Gastric Mucosa 

(Most patients had two or more of the symptoms.) 


Intcniiittciit epigastric distress; cramping pains. . . 14 

Relief by food 10 

Sense of fullness, bloating, heartburn 9 

Nausea and vomiting 4 


liquids, but seldom by alkalies. These 
symptoms closely resemble and in some 
instances are indistinguishable from those 
found in patients with peptic ulcer, duo- 
denitis, and gastritis. This is probably 
due to the presence of very small superficial 
erosions or ulcerations on the prolapsed 
portion of the mucosa that has become ir- 
ritated and edematous. This deduction 
is reasonable, since bleeding has occurred 
in some cases and a certain degree of ero- 
sion of the mucosa must have taken place 
for this to happen. Furthermore, the 
chemical factors in the duodenum are not 
favorable conditions for protruded gastric 
mucosa, nor is it in a desirable position, due 
to the “squeezing” action of the pyloric 
sphincter. Vigorous gastric peristalsis is 
usually present and accentuates these fea- 
tures. The intermittent character of the 
attacks, with intervals of freedom from 
symptoms and temporary improvement, is 
understood if one keeps in mind that the 
prolapses may occur intermittently and 
that the condition of the prolapsed mucosa 
may v^^ary from time to time. 

A “feeling of fullness" after eating even 
small amounts is a common symptom, 
probably due to an interference in the pas- 
sage of food through a pylorus partially 
clogged with redundant mucosa. Nausea 
and occasional vomiting occurred in four 
patients. 

The disorder should be suspected in pa- 
tients with an atypical ulcer history, in 


-. A. M. French (MC) U.S.N.R. on Feb. 29, 1944. The duodenal bulb was smooth and free of scars, adhesions, 
[ or “stippling” on the outside, and no evidence of a healed or active ulcer was found on the mucosa. Prolapsed 
j gastric mucosa filled the base of the bulb. It, too, was free of ulcerations and was excised. A Heineke-Mikulicz 
I pyloroplasty was done in closing the stomach. The postoperative course was satisfactory, and the patient was 
I 00 sick leave in two weeks. 

; On March 1, 1944, the diagnosis in his health record was corrected to prolapse of redundant gastric mucosa, 
postoperative. He was discharged on June 13, 1944, and returned to active duty as First Lieutenant and damage 
oontrol officer aboard a cruiser, which is one of the most strenuous positions aboard a combat ship. A letter 
kom his father, a Captain in the Medical Corps of the Navy, dated Sept. 12, 1944, stated that the ex-patient 
; oaa been promoted to Commander and, to quote, “letters from Jack indicate he is in the pink of condition." 
i obsequent correspondence indicated that he had been symptom-free for almost a year. 

; history of this officer illustrates the importance of accurately identifying a prolapse of the gastric mucosa 

j V'.^^wgufshing it from a duodenal ulcer. This man’s future was largely dependent upon the diagnosis of a 

I naition which was amenable to surgery and permitted him to return to an active naval career . 
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Fig. 10. Case IV. 

A moderate prolapse of the gastric mucosa was demonstrated with difficulty in this patient, as his large -da 
was almost heyond the capacity of the x-ray equipment. There was a constant negative delect, var^'ings • 
what in size and contour, in the base of the duodenal bulb, due to a prolapse_ of the gastnc mucosa, 
operation (see Fig. 3). This case is not included in the original series, but is recorded here because it i . 
firmed by operation. , 

Case History: The patient was a 31-year-old seaman who had been in the Navj" seven months a . , 
the past five and a half months. Shortly after he was assigned to a ship, he ^ „ <.UnV' 

characterized by attacks of abdominal discomfort every three or four days. He desmbed the dism^ Alkalies 
pain in the lower abdomen, usually coming on about an hour after meals and lasting about thirty mu • ^ 

did not relieve the distress. Food and milk were not tried. The pain did not waken him from sic p. 
that he suffered from seasickness at times but thought his trouble was more deep-seated. . . 

The attacks of abdominal pain became more severe, and on Sept. 17, 1944, the on oncocci- 

The entry in his health record read: "He vomited at noon and several times thereafter, pvr-Mii for tcndcr- 

sion containing appro.ximately 250 c.c. of dark red blood.” Physical e.xamination was negatn c j 
ness in the epigastrium. He was put to bed and given morphine. , v.mv examiiwh'’” 

Later that day the patient was transferred to a shore dispensary for observation. An , - ^ ; {^yg^vecks 
the stomach the ne.xt day was negative, and a tentative diagnosis of acute gastntis was ma 
on a soft diet, the symptoms disappeared and the man was returned to the ship. r,-i<ieiit ivas 

On Xov. 8, 1944, about tivo months later, the attacks of dull epigastric ^ exMiinations "Cre 

to this hospital for consultation and treatment. The physical findings and routine Janom r of tlicstowach 

negative. Gastric analysis revealed a peak of 34° of free HCI at two hours. mucosa. Gastro- 

showed a deformity in the base of the duodenal bulb due to a prolapse of redunuant S stomach 

scopic examination by Capt. Walter Voegtiin (MC) U.S.X.R. revealed a normal app^rmk ^ 
for an excessive "rosette" formation about the pylorus during systole, which be con_ 
diagnostic of redundant gastric mucosa. , . , npcausc of the pcrsistwl 

A consultation was held with the surgical service. Operative treatment was _f g prolapse of 

spnptoms, failure to respond to medical treatment, hematemesis, and the .y-ray nnams ^ duodcnuni. 

gastric mucosa. On Dec, 2. 1944, Capt. A. M. French (MC) U.S.XkR._e.\T!ored^the smma^n^^^^ 

,c 1 . Hcin"C- 


A large protruding “collar” of gastric mucosa was found in the duodenum. Ibis r < P , following a . 
motion pictures (Fig. 3). The redundant gastric mucosa was resected and the but olhay 

hlikulicz pyloroplasty. The postoperative course was prolonged by the symptoms for over 


wise improvement was rapid, 
months. 


astoperative course was proiongeu uy ^ symptoms 

The patient has now been on a regular diet and free oi s> 


those that do not make the usual response 
to an ulcer regime, in those with repeated 
recurrences when placed on solid foods, 
and in those with recurrent “functional 
complaints." 

Reports of the physical examinations 
revealed no consistent abnormalities of 
significance other than tenderness in the 


trium on deep palpation. Abs^ 
rsical defects and disorders 
ed among military^ / 

largely of selected of 

routine laboratory ‘ 

ood and urine were 
Secondary^ anemia 
. bleeding was not foun 


Voi. in 


Prolapsbd Redundant Gastric Mucosa 


559 


tient. The serological tests for syphilis 
were all negative. Over two-thirds of the 
gastric analyses were within the normal 
range or below, while one-third showed 
hyperchlorhydria. Occult blood was found 
in the stools of two patients. 

Oral cholecystograms demonstrated nor- 
mally functioning gallbladders in every in- 
stance. No abnormal lesions of the colon 
were detected with the aid' of barium ene- 
mas. 

Gastroscopic examination of the stomach 
was not available until the latter part of 
this study. In these patients examined by 
Capt. W. L. Voegtlin (MC) U.S.N.R. 
no consistent abnormalities were noted. 
In one case the appearance of the gastric 
mucosa was suggestive of hypertrophic 
gastritis, but not sufficiently characteristic 
to warrant that diagnosis. Positive recog- 
nition of folds of redundant gastric mucosa 
slipping through the pylorus was not ob- 
tained. The value of gastroscopy has 
been to rule out a gastritis as the cause of 
the symptoms. It should be done when- 
ever practicable. 

DIAGNOSIS AND ROENTGENOGRAPHIC 
FINDINGS 

While the diagnosis of a prolapse of the 
gastric mucosa -into the duodenum can be 
suspected' from the clinical history, it is 
established by the roentgen examination. 
The appearance at fluoroscopy and on the 
roentgen film is quite characteristic and is 
easily recognized if one keeps in mind the 
pathology of the disorder and the following 
features : 

1. The filHng defects in the duodenal 
bulb due to the prolapsed gastric mucosa 
are invariably in the base, immediately 
around the pyloric opening. The redun- 
dant folds of mucosa within the bulb pro- 
duce a central “mushroom-” or “cauli- 
flower -like” nega'tive shadow of alobulated 
appearance (Figs. 7, A; 8, B; 9, A; 10, A; 

A). Rarely, if ever, do duodenal ulcers 
produce a fillin g defect of this character 
^Pigs.l2, 'Aand 13, C). 

2- The filHng defects vary in size, shape, 
appearance during a single examina- 


tion and on repeated examinations, as the 
folds of redundant mucous membrane are 
soft and pliable. The degree and extent of 
the prolapse may vary from time to time 
or it may even become temporarily reduced 
during an examination or at later exami- 
nations. Such variations in contour and 
size are well demonstrated in Figures 7, 8, 
9, and 11. These are the basic points 
in the roentgenologic differentiation from 
duodenal ulcers that are constant and un- 
changing at any one examination. 

3. Usually the redundant gastric rugae 
can be traced from the antral canal 
through the pyloric opening into the base 
of the duodenal bulb. The prolapsed 
folds appear as wide dark spaces between 
the thin threads of barium that are in the 
valleys on either side (Figures 7, B-D-E; 
8, A-B; 9, B; 11, C). Their ■visualization 
can sometimes be enhanced by exerting 
moderate compression over the pylorus 
and bulb. The rugae in the prepyloric 
portion of the stomach do not appear ab- 
normal or particularly large. 

Prolapses of the gastric mucosa must 
not be confused with a single prominent 
gastric ruga that is normally and fre- 
quently seen extending across the pylorus 
into the base of the duodenal bulb (Fig. 
13). 

4. With prolapse, the duodenal bulb is 
not “quick” or irritable and usually retains 
the barium, permitting prolonged examina- 
tion, in contradistinction to the behavior 
of the bulb with an active ulcer or duoden- 
itis. In all three disorders moderate ten- 
derness can be elicited by deep pressure 
over the bulb. 

5. Gastric peristalsis in most cases is 
more active and vigorous than is usually 
seen in the average patient. 

6. No ulcer “craters,” “niches,” “in- 
cisura,” or radiating rugae were seen in the 
central negative filling defects opposite 
the pylorus caused by the prolapsed mu- 
cosa. They should be sought, however, as 
Melamed and Hiller (14) report one case in 
which a large ulcer was demonstrated 
radiographically on the prolapsed mucosa 
and confirmed at operation. Rubin (20) 




Fig. 11. Case Y. 

The typical negative “cauliflower-like” defect of a prolapse of the gastric pro- 

in A and C. In B and D the defect is still present but has varied in si^ and c . 
lapsed folds are soft and flc-xible as well as partially reducible, as shown in D. , ^ i,,. oneration. 

This case is not included in the original series, but is recorded because it iras co Hosoiia! 

G 2 .rc History: A chief aviation radioman, 27 years of age, entered the Seat * , month?- 
March 0, 1945, complaining of recurrent attacks of epigastric pain over a pen Some 

They occurred at interv^als of about two weeks, lasted four or five days, ana . " ' , tempo- 

nn flti PUlOtV SlOIXiSCll f_,t 


X nc paucnt vomited occasionally and ui 
His appetite -ivas good and he had lost no weight. _ 
attacks of malaria, the first on June 7, 1943. , , i findings on physi®^ 

The patient was a well nourished and well built young man , j;n„ rasin'c anah’^'f- 

examination. Routine laboratorv procedures were within normal hmits, i ,_.n.fj-ec. 

Some benefit was obtained from a bland diet, but the patient into the ha-w 

Prior to admission on Feb. 21, 1945, a diagnosis of prolapse of tlie gastric confiniicd oa 

the duodenal bulb was made following x-ray examination at this . norwat function, 

re-e.vammation, March, 21, 194.5. X-ray examination of the gallbladder shot cc which 

On .4pril 3. 1945, a pyloroplasty was done, with removal of the .^^wr or hypcrttophic 

had prolapsed into the base of the duodenal bulb. Xo evidence of duod tnusctilaris. 

gastritis was found. The gastric rugae were large but soft and freely movamt o- . g ^ p revcal'-d a 
Pathologic examination of the resected tissue b 3 - Capt. Clyde Jensen I- microscopicuHy rests*- 
mifd infiltration of plasma cells throughout the mucosa and subniucosa v 
bled the changes seen in an earlv and mild gastritis. 

ILtsrni coni, a 


560 


Vol. 45 


Prolapsed Redundant Gastric Mucosa 


561 



Fig. 12. Defects in the duodenal bulb that should not be confused with a prolapse of the gastric mucosa. 

A. A duodenal ulcer in the base of the bulb does not produce a negative "cauliflower-like” defect but 
usually produces an incisura on the side of the bulb, as demonstrated here, or an ulcer crater, as shown 
in Figure 13, C. 

B. Occasionally a basal view of the bulb pictures it as being smooth and concave with a narrow pyloric 
opening. This appearance of the bulb should be distinguished from that produced by hypertrophy of the 
pyloric muscle in adults, as described by Kirklin and Harris. 


reported a case with proved malignant 
changes in the prolapsed polypoid mucosa. 

7. Fluoroscopy supplemented by serial 
"spot films’* is the method of choice for 
demonstrating prolapses, as a series of 
films is obtained at the moment the bulb 
and pylorus are best visualized. Films are 
also taken in various phases of peristalsis. 
It is essential that films be made in every 
case, since the filling defects caused by a 
prolapse can be overlooked at fluoroscopy, 
as has been pointed out by others. 

8. In contrast to the experience of 
some, the prolapsed folds of gastric mu- 
cosa can be demonstrated with the patient 
standing, as well as in the prone position. 
No appreciable difference was noted in the 
appearance of the filling defects when small 
amounts of barium were used and large 
amounts, with the stomach fully distended. 

In addition to duodenal ulcers, the filling 
defects produced by prolapses of the gas- 
tric mucosa must be differentiated from 


other duodenal lesions. The diagnoses 
made on patients in this series prior to the 
recognition of the defect as being due to a 
prolapse of the gastric mucosa were as 
follmvs ; 


Gastric ulcer 1 

Duodenal ulcer 11 

Duodenitis 2 


Most of the patients in the series had received a pre- 
vious roentgenologic examination of the stomach 
and duodenum at which the above diagnoses were 
considered. These figures emphasize the importance 
for accurately recognizing prolapses of the gastric 
mucosa and distinguishing them from other dis- 
orders. 

The most difficult lesions to differentiate 
are the prolapsed pedunculated gastric tu- 
mors and polyps. Those (15, 16, 17, 18) 
who have observed them were unable to 
distinguish them from prolapsed gastric 
mucosa with any degree of certainty, 
which is another reason for reporting the 
occurrence of gastric prolapses. 


The patient was ambulatory by April 17, 1945, and although he c-spenenced some pylorospasm, 
this was relieved by tincture of belladonna. On May 25, 1945, an .\-ray e.xaminatiou showed a nor- 
mally functioning stomach and duodenal bulb, with little deformity of the stomach due to the pyloro- 
plasty. The patient was discharged to duty on May 28. 1945. without complaint and has gone along 
without symptoms on the regular Navy “chow” for over four months, with a gam of 17 pounds in 

weight. / 
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A_ small fold of gastric mucosa is frequently seen in the pjdorus extending into 
the bum and is not a prolapse of the gastric mucosa. 

u autopsy specimen which shows the anomalous fold of gastric mucosa 

wall that is frequently found projecting into the duodenum. 

B. Roentgenogram made antemortem, demonstrating the anomalous fold of gastric 
mucosa projecting into the bulb. 

C. Duodenal ulcer with small crater, with the single gastric ruga leading nearl}’ to it, 
similar to that in A. 


Papillomata of the duodenum, as de- 
scribed by Waters (23) and Schons (22), 
produce filling defects that Avould be con- 
fusing. The)' appear, however, from re- 
productions to be larger and are not neces- 
sarily localized to the base of the bulb. 

Duodenitis does not offer a difficult dif- 
ferential problem. Kirklin (11) describes 
t e roentgen finding as a small, spastic, 
irntable, rapidly emptying duodenal bulb 
that varies in contour from moment to 
moment and possesses a coarse, irregular, 
reticular mucosal pattern — almost the op- 
posite behavior from that of a gastric pro- 
lapse.^ In our experience the duodenal 
bulb m duodenitis is not alwa 3 'S small, but 
may be of average size. 

Hypertrophy of the pyloric muscle in 


adtdts, as reported by Kirklin and Harns 
(12), produces an invagination of the base 
of the duodenal bulb similar to that o 
prolapsed mucosa, but this 
the central negative shadow and o 
tions of the gastric rugae (Fig- ^ 
Furthermore, with hypertrophy of 
loric muscle the filling defect w ig 
denura is constant in size and s . 

In the hypertrophic types of gasln 

rugae may become large bulistin- 

trude into the duodenum and be m ^ 

juishable from a slight thi? 

■roscopic examination qWlIhe 


ifferential diagnosis, ,n 35 coi 

igae mentioned by Kantor an j j,v 

Jundant gastric mucosa descnb 
[oersch and Weir. The same .s im 
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the idiopathic benign hypertrophic pylori- 
tis of Cunha (6). 

Normal variations in the appearance of 
the pylorus and the base of the duodenal 
bulb might be confused with slight pro- 
trusions of the gastric mucosa. To study 
these more thoroughly, radiographic ex- 
aminations of the stomach were made in 
over 200 sailors and marines who had re- 
turned from combat and were free of gas- 
tric symptoms. They were on the surgical 
wards with fractures, shrapnel wounds, 
etc. The duodenal bulbs showing the larg- 
est irregularities in the base are reproduced 
in Figure 14. At the most, they exhibit a 
"puckering” at the opening into the duo- 
denum or small indentations from the py- 
loric muscle. In this group, one duodenal 
; bulb was found with a small deformity from 
: a healed ulcer, but no prolapses of redun- 
, dant gastric mucosa were present. 

1 One type of normal variation in the ap- 
'pearance of the duodenal bulb that might 
jbe confused with a prolapse of the gastric 
imucosa is the normal concave shape of the 
I bulb when viewed obliquely from the base, 

■ as shown in Figure 12, B. 

\ The production of a prolapse of the gas- 

■ trie mucosa is necessarily a slow process if 
: it takes place by any one of the suggested 
i methods or combinations of them and, 

I within limits, it is probably slowly progres- 
j sive. It may be recognized by radiographic 
; means in the early stages when the gastric 

■ mucosa first protrudes through the pylorus 
} into the duodenum, as is seen in Figures 15, 
,t 16, and 17. It is the slight and moderate 

prolapses that form the bulk of this series 
and that most commonly produce the fill- 
, ing defects which are confused with those 
, caused by duodenal ulcers and duodenitis. 

It is important that roentgenologists report 
; these early protrusions so that the gastro- 
i cnterologist can determine if they are caus- 
'} itig symptoms. Thus a sufficient number 
‘ of cases can be accumulated for proper 
evaluation as well as for autopsy studies. 

'■ clinical evaluation and treatment 

; The clinical evaluation of patients with 
; prolapse of the gastric mucosa is deter- 



Fig. 14. In an effort to determine if prolapses of the 
gastric mucosa were present m individuals frel 
gastric symptoms, 200 consecutive marines and^ailoS 
who had just returned from combat duty with raS 
and traumatic injuries were examined without rlv^W 
an instance of gastric prolapse. '-'^vcaimg 

The duodenal bulbs in this figure arp 
show the deepest irregularities at the base o ^^wh 
certainly normal. Each bulb is demonstrated ^ 
pressure (A, B, C) and with pressure (AA BB 


— ' — — Sitstro-enteroh 

gist m charge. The clinical work-up on oi 
patients included the history, physical ^ 
amination, and routine blood and 
analyses. Most of them had a 
analysis, oral cholecystography a 
examination of the colon, and a 
sc^ic examination. It the 
sufficiently severe or persistent or if hi 
ing or obstructive signs occurred 
sultation was held with the sure-io ^ 
to decide if operative procedures^^^'^^^ 
necessary. The cases were eval + 
this manner as follows : ^ated h 
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Fig. 15. Case VI. 

The films demonstrate the typical negative “cauliflower-like shadow 
of a mild prolapse of the gastric mucosa. The protruding gastric mucosa 
is in the form of a collar, as shown by the multiple folds of gastric rugae. 

Case History: On Aug. 22, 1944, a 38-year-old seaman presented 
himself at a medical dispensary complaining of epigastric pains o 
months’ duration. The pains had become pro^essively worse an u 
aggravated by fatty or greasy foods. No vomiting had occu^ire • 
discomfort was not relieved' by food or alkalies. That day t e P , 
was transferred to the hospital. He had experienced similar ep 
at intervals during the past two years. . 

The routine physical and laboratory examinatims 
The gastric analysis showed a peak of 36° of ^ . revealed 

and 50° of total acidity. X-ray examination of the . i 

a small defect in the base of the duodenal bulb that was .P .• 4 

a prolapse of redundant gastric mucosa. _ The roentgen exa „p„a- 
the colon was negative. The gastroscopic study on Aug. 
tive. The patient was placed on a medical regirne 
scribed in the text but made a slow response. He was Q 
transferred to a convalescent hospital for continued treatme . 

refused by Uie P»Uc"f 
psidered advisable 
severe 


instance, but was 
In still another it was cor 

but was contraindicate discharged 

psychosis. Two patient 

e iisiea above) 9 With the yecomtnendation 

prolapse 5 hospitalization becam uieedinir. snr- 


Operated 3 

Refused operation 1 

Operation contraindicated 1 

Surgerj' recommended for recurrence 2 

illoderately large prolapses (total including 

those listed above) 9 

.Slight 


In 3 patients the symptoms were severe 
and persistent enough to require operation. 
Operation was recommended in one other 


auecu.enceo;^W---'>„':S:;S‘A 

gical measures should of njodcr- 

total of 9 had roentgen evidenc^^^^ 

ately large prolapses and 
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Fig. 17. Case VIII. 

Slight to moderate protrusion of the gastric mucosa 
into the base of the duodenal bulb. The redundant 
gastric rugae are well visualized, protruding through 
the pylorus into the duodenum. No ulcer crater, 
or incisura is present. This type of filling defect in the 
duodenum has been frequently interpreted as due to a 
duodenal ulcer, which it is not. 

Case History; A 24-year-old seaman had been 
duty in the South Pacific for seven months. In iy4Z, 
prior to enlisting in the Navy, he was told by a doctor 
that he had an ulcer. The doctor took no roentgeno- 
grams but put the patient on an ulcer diet, with im- 
provement. He was sent into this hospital on April /, 
1944, complaining of epigastric pains and distress or 
two to three months’ duration. The routine physi- 
cal and laboratory tests were negative. Captain 
W. L. Voegtlin (MC) U.S.N.R. reported that the 
gastroscopic appearance of the stomach was normal. 
There was a slight gastric hypoacidity, with a peak ot 
27° of free HCl at the end of three hours. Upper 
gastro-intestinal series on April 12, 1944, and 19, 
1944, revealed a constant but slightly variable filling 
defect in the base of the duodenal bulb opposite the 
pyloric opening that was considered to represent a 
slight prolapse of redundant gastric mucosa. 

In the summary of this patient’s period of hospitali- 
zation, the gastro-enterologist expressed doubt that an 
ulcer had ever been present. The patient was given a 
leave transfer to another hospital with the recom- 
mendation that he be returned to full duty when 
asymptomatic. If a recurrence developed it was 
recommended that he receive a surgical consultation 
for consideration of the advisability of an exploration. 


may then be able to get along by maintain- 
ing good dietary habits, obtaining adequate 
rest, and avoiding emotional upsets. If 
not, another period of hospitahzation may 
succeed. Ever}" patient with a prolapse 
of the gastric mucosa should receive the 
benefit of a trial on a medical regime before 
surgical measures are contemplated. Even 


repeated attempts to control symptoms by 
medical means are well worth while. IVith 
further recurrences or with severe symp- 
toms, surgical measures must be consid- 
ered. 

The large prolapses have always pro- 
duced symptoms of sufficient intensity 
and constancy to warrant operative pro- 
cedures. Large hemorrhages or repeated 
smaU ones are also indications for surgery. 
The same is true of the development of a 
partial pyloric obstruction with abnormal 
retention of the gastric contents. 

The surgical procedures are not stand- 
ardized but usually include a resection of 
the prolapsed mucosa and some form of 
pyloroplasty. Rees (19)_ recommends an 
antral gastrostomy, excision of the redun- 
dant mucosa, anchorage of the mucosa to 
the muscularis, and sectioning of the p)- 
loric muscle. A practical point of interest 
to the surgeon is that the prolapsed mu- 
cosa is difficult to palpate through the 
intact duodenum and can be 
unless it or the stomach is opened for 

paLnts operated upon m tins 
series, and in the 2 cases that were p cr- 
ated upon later but are (epo"^ 
Cant A. M. French (MC) U-o-r • 

seated the 

offending mucosa arrd did a F ^ 
plasty. All the Patrente had un^^ 

postoperative courses a 
been completely cured and able 
on regular diets. 

COMPLICATIONS _ 

Complications were present m 6 pahcn 
‘ as follows : ^ 

Positive gastro-intestinal bleeding. 1 

Gastricretention.... • •• ••■ ^ 

' Coexisting duodenal ulcer. • • 

E Coexisting gastric ulcer 


Coexisting gastric 

• • c bad recorded 

IB 3 cases Phys'™” l*«l; 

occurrence ® jt„s or in “tn ' "Itn 

i„g as seen in compfenP” 

Hemorrhage is an imp 
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Fig. 18. Case IX. 

A slight prolapse of the gastric mucosa into the duodenum occasionally occurs with a duodenal 
or gastric ulcer. In this patient the deep incisura from the scar of a duodenal ulcer was easily 
recognized, as well as the many redundant rugae in the base. 

Case History: A 34-year-old seaman was admitted to this hospital on June 29, 1944, with the 
diagnosis of duodenal ulcer, which had been previously established from a roentgen examination. 
He had experienced intermittent attacks of epigastric pain for the last twelve years. The symp- 
toms were about the same. Some seven years before admission he consulted a civilian physician, 
who made the diagnosis of ulcer. The patient has been on and off a Sippy regime as his symptoms 
varied in intensity. » 

A physical examination revealed no abnormal findings. The routine laboratory examinations 
were negative. A gastric analysis revealed a high of 58° of free HCl and a total of 70° combined 
at the end of two hours. A gastroscopic examination by Capt, Walter Voegtlin (MC) U.S.N.R. 
showed a normal appearing gastric mucosa. 

After a period of hospitalization with considerable improvement, though the patient never 
became asymptomatic, he was surveyed by a medical board and discharged from the service. 


and is not uncommon in the experience of 
others (1, 2, 7, 17, 18). 

Gastric retention was present in only 
one patient with a moderate prolapse, al- 
though a 500 c.c. barium meal was used 
and the gastric motility film taken at four 
hours. In the eases reported by Archer 
(t) and Pendergrass (7, 17, 18), a gastric 
'residue was a common and significant fea- 
ture. 

One patient with a gastrie ulcer and one 
patient with a duodenal ulcer had pro- 
lapses of slight extent. The prolapses were 
regarded as incidental to the peptic ulcers. 


although these patients did not become 
completely asymptomatic after heah'ng of 
the ulcers as shown by x-ray examination. 

summary and conclusions 

1. Prolapses of the gastric mucosa are 
not rare. In a group of adult males pro- 
lapse of gastric mucosa occurred as fre- 
quently as gastric ulcer. 

2. Prolapse of redundant g'astric mu- 
cosa produces symptoms ihzt may be =uc-- 
gestive but are not characteristic enou^ 
to permit a clinical diagne-^fc The c-'S- 
dition should be sus-^exed in duoc^- " 
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ulcer patients with atypical histories, in 
patients that are refractory to an ulcer 
regime, and in those who have recurrences 
when placed on solid foods. 

3. The diagnosis of a prolapse of the 
gastric mucosa is established largely by the 
roentgen examination. The filling defects 
are characteristic and should not be con- 
fused with those produced by duodenal 
ulcers, duodenitis, or other disorders of the 
duodenum and pylorus. 

4. The typical filling defect in prolapse 
of the gastric mucosa is a negative “cauli- 
flower-like” defect in the base of the duo- 
denal bulb opposite the pylorus, varying in 
size and shape during a single examination 
and on repeated examinations. These de- 
fects can be overlooked at fluoroscopy 
and films should always be made. Fluoros- 
copy supplemented by “spot films” is the 
most desirable method of examination. 

5. Since large prolapses of the gastric 
mucosa can produce symptoms, are a 
cause of gastric hemorrhage, and may re- 
sult in a partial pyloric obstruction, the 
roentgenologist should be on the lookout 
for them, distinguish them from other 
duodenal defects, and report them to the 
referring physician for evaluation. 

6. The treatment in early and moderate 
prolapses is medical until such time as re- 
peated and severe attacks or complications 
occur. In the large prolapses and in those 
complicated by repeated hemorrhages or 
partial pyloric obstruction, surgical meas- 
ures are indicated. They include excision 
of the redundant folds of mucosa and 
usually a pyloroplasty. 

Medical Arts Bldg. 

4952 Maryland Ave. 

St. Louis 8, Mo. 
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Tuberculous Arthritis of the Shoulder^ 

MORTIMER RICHARD CAMIEL, M.D, 

Brooklyn, N. Y. 


T he individual roentgen signs which 
characterize tuberculous arthritis are 
not, when taken singly, pathognomonic 
of the disease. When studied in the com- 
binations and sequences in which they 
appear, however, they furnish sufficiently 
reliable evidence to pennit an accurate 
diagnosis. The hfe history of a progressive 
tuberculous arthritis of the shoulder is 
presented. The roentgenograms are of 
interest because tliey illustrate many of the 
common denominators which characterize 
tuberculous arthritis in any joint. 

CORRELATION BETWEEN THE CLINICAL, 
PATHOLOGIC, AND ROENTGENOLOGIC 
FINDINGS 

Tuberculosis in a joint is a metastatic 
process. In the adult the primary source 
of infection is usually the lungs. In chil- 
dren it is almost always an infected lymph 
node (3). The metastatic focus may be in 
the synovial membrane or in the bone 
contiguous to it. The exact primary 
localization in the joint, however, appears 
to be of only academic interest. When the 
diagnosis of joint tuberculosis is made, 
both structures have already been invaded 
( 1 . 2 , 6 ). 

The insidious onset of tuberculous ar- 
thritis usually precludes early diagnosis. 
There gradually inserts itself into the 
consciousness of the patient an awareness 
of disabiUty or pain. At this early stage 
tuberculous granulations may be present 
over the cartilaginous surface of the joint 
(4, 5, 6) . The gross pathologic changes will 
be insufficient to be visibly reflected on a 
roentgenogram. There may result some 
clouding or an increase in the amount of 
fluid within the joint, but in many sites, 
us the shoulder or wrist (7), this may easily 


escape detection. In any case these find- 
ings are not specific. Likewise, early osteo- 
porosis is neither invariably present nor 
specific. It may be so sHght that it will 
not be reeognized without comparative 
study of an opposite or contiguous mem- 
ber. Narrowing of the joint space due to 
cartilage destruction is not a characteristic 
of early tuberculosis. Tuberculous granu- 
lation may therefore be present in a joint 
without giving sufficient or specific changes 
which may be demonstrated roentgenologi- 
caUy. Tuberculous arthritis is to be sus- 
pected in any . patient with pulmonary 
tuberculosis who complains of prolonged 
disability or pain in a joint. A negative 
roentgenogram is by no means conclusive, 
and follow-up studies are indicated (Fig. 1). 
In children the chnical diagnosis may not 
be suspected until the roentgenograms are 
more characteristic. 

As the process becomes more advanced, 
subchondral granulations develop, which 
undermine the joint cartilage at its attach- 
ment to the cortical bone (4). The carti- 
lage may lie partly free in the joint space, 
but its destruction may be slow because of 
"the absence of proteolytic ferments in 
tuberculous joints (4). Consequently the 
joint space may be maintained for an addi- 
tional inteiA^al in spite of the presence of 
an active joint lesion. If there is beginning 
narrowing of the joint- space, it is never of 
the degree which is commonly found with 
pyogenic infection at the same stage of 
disease. Concurrently, the contiguous 
underlying cancellous bone is involved in 
the morbid process (1, 2, 0) . An important 
finding is the thinning or destruction of the 
bony articular cortex. Reactive periosteal 
changes or osseous productive changes are 
usually, but not invariably, absent. Osteo- 


‘ From the service of Dr. A. L. Bachman (now with the Armed Forces), Department of Roentgenology (Dr. I. 
yfartz, Director), Triboro Hospital for Tuberculosis, Jamaica, N. Y., Department of Hospitals, New York City. 
Gne patient was on the service of Dr. L. H. Bennett.) Accepted for publication in July 1945. 
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porosis, whether due to bony atrophy or 
disuse, or to a combination of factors, in- 
cluding a possible specific tuberculous 
toxin (7), becomes more marked. 

At this stage of the disease the clinical 
and roentgenographic findings are more 
typical. The j oint pain and disability have 
persisted too long for casual obsen^ation. 
On the roentgenogram the partial destruc- 
tion of the bony articular cortex will be 
visible. It is the first positive roentgen 
sign which indicates organic destruction 
at the joint. According to Phemister (4), 
this occurs from fom* to twelve months 
after the onset of the disease. ’ViHiile the 
osteoporosis may be vague, or the narrow- 
ing of the joint space absent or equivocal, 
the partial destruction of the bony cortex 
is a startling finding which cannot be dis- 
regarded (Fig. 2). 

Inevitably, as the disease progresses, 
the opposing surface of the joint is invaded. 
At the shoulder, if the initial involvement 
was at the humeral head, the glenoid por- 
tion later follows a parallel morbid course. 
At the same time the slow destruction of the 
cartilage continues. There is no reason 
to expect an even destruction of articular 
cartilage, and the resultant narrowing of 
the joint space will not be miiform. 
Phemister (4, 5, 6) stresses the important 
role that the mechanical forces may play 
in determining the site and degree of 
cartilage destruction. When the tuber- 
culous granulations overgrow the free 
cartilage siuiace, they erode it from the 
joint siuface inward. Pressmre from an 
opposing cartilage is said to prevent an 
overgrowth of granulation and therefore 
result in a longer presersmtion of that por- 
tion of the cartilage. In general, the areas 
of greatest pressure are usually in the cen- 
tral area of the joint. Ghormley, KirkHn 
and Brav (2) compared tuberculous with 
non-tuberculous diseased knee joints. They 
found that in non-tuberculous infections 
the greatest destruction is almost in- 
variably central, while in the tuberculous 
cases it may be either central or peripheral. 
T\Tule mechanical forces may play an im- 
portant role in determining the site and 


rate of cartilage destruction, it rvould be 
futile to depend upon this as the e.xclusive 
explanation. Many factors, such as tlie 
mrulence of the disease and the resistance 
of the local tissue, surely play a significant 
part. In any case, in the shoulder, where 
mechanical strains are more evenly dis- 
tributed, the naturally haphazard spread 
of granulations is less affected by physical 
forces and the cartilage destruction ap- 
pears to be rvithout predictable pattern. 

With the destruction of the cartilage, 
the narronmg of the joint space, and the 
invasion of the opposite side of the joint, 
there is a further increase in tire involve- 
ment of the underlying cancellous hone. 
The cortex may now be almost completdy 
destroyed. The contiguous bone is grooved 
and pitted. Irregular foci of rarefaction 
appear in the neighboring osseous areas 
(Fig, 3). 

With a still further increase m the de- 


gree of invasion of the underlying bone, 
portions of it may become necrofic and 
sequestrate. The sequestrum may bf 
ielineated by a surrounding area of partial 
ir complete rarefaction. Occasionally sud 
ireas of necrosis lie in opposition, on facing 
;ides of a joint. They are spoken of as 
‘kissing sequestra." The joint capsule is 
lot immune and will eventually rupture, 
rhe joint detritus rvill then track througii 
Fe perforation and gravitate along lines 
)f least resistance. If the skin is peno- 

-ated, secondary infection may result, i ‘ 

ippearance will then become m is i 
ruishable from that of other ptygeni 
Sections. The destroyed joint relati 
;hips associated with muscle spasiu 
■esult in luxations and other defoimitie .^ 
At this advanced stage the pa i 
lot be able to raise the arm 

.luscle wasting and spasm wiJ P 

L soft-tissue mass will be P'-'P* " , 
leath the shoulder. The film 

ectme. The joint space , 

troyed. Humeral areas 

nt. The underlying bone ^'^^^,.,(,'011. 
if necrosis and possibly .0, 

of the joint capsule vuH 





Fig. 1. 4-17-1944: Tuberculous arthritis. Normal appearing shoulder which demonstrates that the presence of 
tuberculous arthritis cannot be excluded by a negative roentgenogram. The patient was a 54-year-old white 
male who had a far-advanced pulmonary tuberculosis. He had been complaining of shoulder pain for at least 
one month before this examination. 

Fig. 2. 8-28-1944: Four months later the same shoulder shows clear-cut roentgenologic evidence of disease 
The humeral head cortex is eroded with the exception of a fragmented shell, which is indicated by arrows. The 
joint space is slightly narrowed. No reactive changes are noted. The coracoid process is seen well through the 
osteoporotic head of the humerus. 

. Fig. 3. 1-17-1943: The disease has increased in severity. No part of the cortex of the humeral head remains 
mUct. The osseous substance of the medulla has begun to erode. There is further destruction of the joint space, 
the kissing surface of the glenoid fossa is involved. Only a small fragment of cortical shell remains as indicated 
oy the arrow. This appears to be sequestrated. The scapula beneath the glenoid cortex is involved. Osteo- 
porosis is more marked. No reactive changes are seen. 

.Fig. 4. 1-31-1945: Some luxation is present. A sequestrum appears to be present at the lower end of the glen- 
oid. Tijg bony debris which has resulted from the destruction of the osseous substance contiguous to the joint 
ps collected in a dependent position, as indicated by the arrows. This could be felt as a painless fluctuant mass 
0 the soft tissues at the upper end of the humerus. One month later the fluctuant mass was aspirated. The bac- 
Miological smear was negative for pyogenic and acid-fast organisms. The culture was positive for acid-fast or- 
The patient suffered from a generalized hematogenous spread, as evidenced by the presence of larrmgeal 
fP“^'‘lymal tuberculosis, as well as tuberculosis in the opposite shoulder. He died two months after the last 
otgenogram was made. 
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cated by a tracking of the debris to a point 
below the joint (Fig. 4). 

DISCUSSION 

No part of a joint is immune to tuber- 
culous infection. If imchecked, the disease 
■will ravage, with increasing severity, every 
portion of it. The encroachment does not 
proceed in stages and cannot be conve- 
niently classified into exact pathological 
groups with corresponding roentgen find- 
ings. The rate of onslaught on. the com- 
ponent joint structures varies among the 
joints, and from patient to patient in 
similar joints. There is some variation in 
children as compared to adults. It appears 
futile, therefore, to attempt a division of 
the process into definite stages where the 
roentgen appearance of the joint parts can 
be predicted. A knowledge of the morbid 
changes and the corresponding roentgen 
appearance of each part of the joint should, 
however, permit one to speak in general 
terms of early or advanced involvement. 

The individual roentgen signs which 
have been described in this report have 
been studied by some authors who conclude 
that they do not occur exclusively in 
tuberculosis. lAThile the indi\ddual signs 
are not pathognomonic, no false conclu- 
sions should be imphed from this. When 
these signs are studied in the combina- 
tions in which they appear, they present 
enough accurate evidence to permit a con- 
fident diagnosis of tuberculous arthritis. 
The excellent studies in the bibliography 
are recommended with these thoughts in 
mind. 


CONCLUSIONS 

1. The life history of an actively pro- 
gressive tuberculous arthritis of the 
shoulder is presented. 

2. This illustrates, -with slight varia- 
tions, many of the common denominators 
which characterize tuberculous arthritis 
when found in any joint. 

3. The following diagnostic features of 
tuberculous arthritis are demonstrated: 

(a) A lag of roentgenologic evidence be- 
hind the clinical diagnosis. The first 


roentgenograms appear to be normal, al- 
though tuberculosis is undoubtedly’ al- 
ready present. The joint space remains 
intact because the cartilages are de- 
stroyed slowly. 

(&) Cortical erosion. The intact cortex 
remains as a fragmented shell. Destruc- 
tion of the bony articular cortex may be 
the first sign of organic destruction at the 
joint. 

(c) Osteoporosis. This becomes veri- 
marked as the disease progresses. 

(d) Later loss of joint space due to 
cartilage destruction. 

(e) Invasion of the underlying cancellous 
bone. 

(/) Involvement of the opposing surface 
of "the joint. 

(g) Absence of reactive changes (not 
invariable). 

(//.) Necrosis of the underlying boneuitli 
sequestra formation. 

(i) Accumulation of debris. 

(j) Rupture of the joint capsule and 
tracking of "the fluid and debris, udth cold 
abscess formation. 

(k) Luxation of the joint as its de- 
struction continues. 

4. Many of the sesigns appear concur- 
rently. They increase in intensity with the 
increasing severity of the joint involve- 
ment. 

149 New York Ave. 

Brooklyn 16, N. Y. 
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Interarticular Isthmus Hiatus (Spondylolysis)^ 

HENRY H. LERNER, M.D.,5 and ALBERT I. GAZIN, M.D. 


A bnormalities of tlie lumbar spine in 
respect to mechanical stability and 
functional capacity have been a matter of 
considerable importance to tliose concerned 
with industrial medicine. More recently 
they have assumed particular interest in 
the Armed Forces, for whom the correla- 
tion between structural variants of the 
spine and precipitation or development of 
“back pain” is a significant problem. 

THE NORMAL VERTEBRA 

Embryology (1, 9) : At the second week 
of fetal life, there are two centers of 
chondrification in each vertebral body and 
' one in each half of the incomplete neural 
arch. At the tenth week, the body shows 
i a single center of ossification (at times two 
■centers may appear). Concurrently, each 
: half of the neural arch shows a single 
' center of ossification. At birth, each lat- 
eral half of the neural arch consists of a 
bony plate united by cartilage with the 
body of the vertebra. During the first 
year of life, the vertebral arch forms as a 
result of fusion of these plates and gives 
rise to the spinous process. It is not, 
however, until the third year that the 
ossification of the neural arch and of the 
vertebral body becomes confluent. Full 
union of the primary centers is not com- 
pleted until several years after birth. 

! Anatomy (7) : The typical normal adult 
vertebra consists of two parts : an anterior 
: segment, the body, and a posterior part, 
the vertebral or neural arch. These en- 
; close the vertebral foramen. The verte- 
bral arch consists of a pair of pedicles and 
a pair of laminae and supports seven proc- 
esses: four articular, two transverse, 
and one spinous. 

The pedicles are two short, thick, proc- 
esses which project backward, one on 


either side, from the upper part of the 
body,, at the junction of its posterior and 
lateral surfaces. The laminae are two 
broad plates directed backward and 
medialward from the pedicles. The ar- 
ticular processes, two superior and two in- 
ferior, spring from the junetions of the 
pedieles and laminae. 



Fig. 1. Anatomical specimen, oblique view, showing 
interarticular isthmus and site of hiatus (arrow). 


In the vertebra which shows the type of 
lesion with which we are concerned (Fig. 
1), there is an hiatus between the superior 
and inferior articular processes. To this 
region, when intact, the term ‘‘inter- 
articular isthmus” has been applied (3). 
The dehiscence itself might well be called 
the ‘‘interarticular hiatus.” Such a term 
would be more specific in localizing the site 
of the defect than the term spondylolysis 
(‘‘dissolution of vertebra”), an inclusive 
term which, by common usage, has come 
to connote this separation of the articular 
processes. The word hiatus is also to be 
preferred to other terms such as defect, 
etc., which are not adequately descriptive 
of the exact finding. A defect is any im- 
perfection, blemish, or fault, whereas an 
hiatus is defined as a gap or fissure, which 
is exactly what we find in this condition. 


' Work performed while the authors were in the Medical Corps of the Army of the United States. Accepted 
lor publication in July 1945. . . 

* Professor of Radiology and Head of the Department of Radiology, University of Utah School of Medicine. 
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HISTORY 

In 1853, KiUan (11) first described the 
entity of “spondylolisthesis,” giving to it 
that name of Greek derivation meaning 
“slipping of a vertebra.” Credit for its 
widespread recognition must be given to 
Neugebauer (20), who, in the last decade of 
the nineteenth centmry, became interested 
in the subject. At iJiat time, spondylo- 
listhesis was the particular property of the 
obstetrician, who had noticed that, on 
occasion, it was responsible for hard and 
prolonged labor. 

With the advent of the. roentgen ray, the 
entity soon became the concern of the 
orthopedic surgeon. As hiatuses in the 
interarticular isthmus were more frequently 
detected, the relationship to spondylolis- 
thesis was suspected. The mechanism 
whereby the hiatus was produced was a 
matter of much speculation, but no ac- 
ceptable explanation was offered. 

ETIOLOGY 

The original postulate of Neugebauer 
as to the cause of the hiatus in the inter- 
articular isthmus was based upon the con- 
cept that the arch, instead of developing 
from two primary lateral centers of os- 
sification, developed from four, one for 
each pedicle and superior articular process, 
and one for each lamina and inferior ar- 
ticular process. He felt that it was the 
failure of the latter to fuse with the 
former that resulted in a congenital hiatus. 
This idea was attributable to earlier an- 
atomical studies (22) which have recently 
been discredited by Willis (23), MaU (15), 
Batts (2), and Hitchcock (9). In exten- 
sive series, these authors were unable to 
find embryological evidence to substanti- 
ate the theory of a congenital hiatus. No 
one has ever reported an embryo which 
showed double centers of chondrification 
or ossification in each lateral half of the 
neural arch. 

Some authors are of the opinion that a 
pre-existing fault between the superior 
and inferior articular processes is present. 
This defect is thought to be bridged by 
fibrous tissue in the newborn or very 


young child. Then, when trauma in some 
form is applied to the spine, the fibrous 
tissue is ruptured. Subsequently, when 
healing takes place, they believe that callus 
will not form since cartilage rather than 
bone was present at the time of the injury. 
The existence of a congenital defect in the 
genesis of an hiatus is, however, not well 
supported by the evidence at hand, 
Hitchcock (9), in a comprehensive re- 
port, offers some interesting experimental 
evidence from which the theory is derived 
that trauma applied in the form of hyper- 
flexion during delivery or shortly after- 
ward may be the cause. Carrying out an 
unstated number of experiments on still- 
born children varying in age from eight 
months to term and on infant cadavers up 


;o ten months postnatal, he was able to 
produce a typical fracture of the isthmus 
oy hyperflexion of the spine. Usually the 
xactures were bilateral, but unilateral 
'ractures could be produced by combining 
iexion with lateral bending and torsion, 
rhese fractures passed through the pro- 
iominantly cartilaginous portion of the 

sthmus. f 

This work has much to offer of itseli, 
ind it is supported by other well recog- 
lized facts. It is known that a fracture 
hrough cartilage will not produce callus 
)Ut will heal by means of a pseudarthrosis 
uch as we sometimes find with an mter- 
trticular hiatus. The presence of smooU 
dg-es and cortical bone along the Im 
issure, as well as the uniformity of the gaP, 
ndicates that the fracture occurred pnor 
o complete ossification. The mo 
dncing evidence as to the time o 
ence of the fracture is the fact 
ault is never seen m the fetus a t 
las been produced expeninenta J} 
urth by hyperflexion of the 
arliest authenticated age ^ , •^.^Hy 

iatus has been found roen g 
Tnnnths fl2). 


types and sites ^ 

„ hiatus across “ 

may occur as an ^tion oi 

tssocLted mth extensive scparat 
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the segments. In the latter instance, the 
part bearing the lamina and inferior ar- 
ticular processes moves backward while 
the rest of the vertebra, consisting of the 
body, pedicles, superior and transverse 
processes, slips forward. 

The interarticular hiatus may be uni- 
lateral or bilateral and can occur in one or 
more of the lumbar vertebrae, including a 
sixth if present. It has been reported in 
the first sacral segment (10) . The hiatus is 
most commonly seen in the fifth lumbar 
vertebra (88 per cent). In our series we 
have seen it in tlie third, fourth, and fifth 
vertebrae. Slipping forward of the spinal 
column has been described as occurring 
at all levels of the lumbar spine. The dis- 
location usually occurs so that the involved 
vertebra carries forward with it the verte- 
bral column above. Rare instances in 
which the vertebra below has shpped for- 
ward have been reported (14) as well as 
“reversed” or posterior shpping (18). 

The extent of slippage has been arbi- 
trarily classified by Meyerding (19) as 
first, second, third, and fourth degree, or 
total slipping, depending upon the relation- 
ship of the posterior (or anterior) margin 
of the body of the involved vertebra to the 
corresponding segment below it. 

INCIDENCE 

At an Army Air Forces Regional Hos- 
pital where 611 backs were examined 
during the period of one year because of 
“back pain,” 62 (10.1 per cent) showed 
definite roentgenologic evidence of an inter- 
articular hiatus. Nineteen (36 per cent) 
of the 62 cases showed associated slipping 
of varying degrees. These figures are 
somewhat higher than those in other re- 
ports, since ordy patients with symptoms 
were studied. In the series of 1,520 skele- 
tons examined by Willis (23), the incidence 
of isthmus hiatus was found to be ap- 
proximately 5 per cent. In 2,000 cases 
reported in the literatiure, isthmus hiatus 
Was found to occur in slightly more than 
5 per cent (4, 9). The high incidence of 
interarticular hiatus among Army per- 
sonnel with complaints of “back pain’ 


lays open the question of the significance 
of the interarticular hiatus in relation to 
spondylolisthesis and its correlation with 
the development of symptoms. 

SIGNIFICANCE 

The consensus of opinion is that an hia- 
tus, as an isolated finding, is probably 
asymptomatic. The lack of symptoms does 
not, however, detract from its impor- 
tance medically. Potentially, a vertebra 
with an isthmus hiatus may develop 
spondyloHsthesis. This sequence of events 
has only recently been established. There 
are a few case reports in the hterature with 
well substantiated evidence of progressive 
slipping (6, 9, 13). The specific factor in 
the development of spondyloHsthesis is 
now thought to be trauma superimposed 
on the antecedent hiatus (9, 21). In 50 
per cent of the cases, however, no history 
of trauma can be elicited. Whether the 
transformation occiurs suddenly or slowly 
is uncertain. It has been suggested that 
a distm-bance of the intervertebral car- 
tilage plays a part in the dislocation of the 
vertebra. This concept has been touched 
upon in the past (8, 13, 16, 17); more 
recently, the role of thinning of the disk, 
as evidenced by x-ray,, has been pointed 
out as a prominent featmre (9) . 

Meyerding (17), in analyzing his series of 
745 patients with spondyloHsthesis, in 
the light of the newer knowledge concern- 
ing protruded intervertebral disk, found 
80 who had symptoms of sciatica, and a 
much larger group who had vague pains 
and paresthesias of buttocks, hips, and 
thighs which might constitute a disk 
syndrome. He states that after he real- 
ized that a relationship might exist between 
an hiatus with sHppage and disk protrusion, 
the incidence of a double diagnosis has in- 
creased considerably. In 15 out of 25 
cases of spondyloHsthesis associated with 
sciatica, the additional diagnosis of pro- 
truded disk was made. Six of tlie 15 pa- 
tients were operated upon, and the diag- 
nosis was confirmed (1 7) . Recently Dandy 
(5) expressed the opinion that the symp- 
toms of spondyloHsthesis and defective 
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process to the anterior border of tlie 
vertebral body. The increased value is 
due to backward displacement of the 
posterior segment (spinous process and in- 
ferior articular processes) or anterior dis- 
placement of tire anterior segment, (body, 
superior articular and transverse processes) 
of the affected vertebra, or botli. 

Additional evidence, occurring only in 
long-standing cases and probably nature’s 
response in an attempt to prevent complete 
slippage, is the piling up of bone at the an- 
terior lip of the sacrum, forming a buttress 
or ledge for a slipped fifth lumbar vertebra 
to rest upon (Fig. 6). 



Fig. 5. Lateral view: underdevelopment, firsL 
'] stage slipping, and increased total anteroposterior di- 
ameter of involved vertebra. 


CONCLUSION 

‘I 

, Although the evolutionary process of 
man is evidenced by anomalies of the 
I lumbar spine, the vertebral interarticular 
I isthmus hiatus (spondylolysis) does not 
fall into that category. It is probably the 
result of a hyperflexion injury or fracture 
( through the cartilaginous isthmus sus- 
r. tained either at birth or shortly thereafter. 

; ; In a series of 511 backs examined be- 
'/| cause of the complaint of “back pain,” 
^ 10.1 per cent showed an isthmus hiatus, 

hhneteen had associated slipping of the 
^’ertebra. 

' The postulate is offered that the presence 
{/. of an hiatus affords an unstable state 
L Which may lead to degeneration of the 
j’, intervertebral disk. When this occurs, 
either slipping of a vertebra or protrusion 
of the disk takes place. This leads to the 



Fig. 6. Lateral view, illustrating slipping, buttress 
formation, and underdevelopment as evidenced by 
posterior wedging and decrease in size of involved 
vertebra. 

typical clinical syndrome seen with either 
a protruded intervertebral disk or spondy- 
lolisthesis. The detection of a simple 
hiatus, therefore, deserves serious con- 
sideration. 

The diagnosis of interarticular hiatus 
with or without slipping is based upon 
the roentgen findings, of which there are 
five; 

1. Demonstration of the hiatus. 

2. Underdevelopment of the vertebral 

body. 

3. Displacement of the vertebra in 

relation to adjacent segments. 

4. Increased total anteroposterior di- 

ameter of the vertebra. 

5. Buttress formation at the anterior 

lip of the sacrum when the fifth 
lumbar vertebra slips. 

University of Utah 
&hool of Medicine 
Salt Lake City, Utah 
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The Treatment of Carcinoma of the Cervix^ 

JUAN A. DEL REGATO, M.D. 

Ellis Fischel State Cancer Hospital, Columbia, Mo. 


T he painstaking work of a few Euro- 
pean and American institutions during 
the 1920’s established the fact that the 
methodic and skillful use of radium in the 
treatment of carcinoma of the cervix 
yielded an appreciable percentage of five- 
year sur\dvals in the operable as weh as 
in the inoperable group (8). The use of 
radium in the treatment of early carcinoma 
of the cervix found rapid acceptance as 
the method of choice among gynecologists, 
radiotherapists, and surgeons. This was 
mainly due to the fact that, besides its 
effectiveness, intracavitary radium therapy 
could be practised with little risk according 
to standardized technics and also because 
the Wertheim operation even in the most 
skiUed hands offered too high an operative 
mortality. In the treatment of the in- 
operable group of cases, by far the largest 
and most important, radiotherapy was 
early recognized as the only means of ap- 
proach. 

Obviously the results which have been 
subsequently obtained with varying tech- 
nic and varied skills have not been at the 
high level of those which conquered for 
radiotherapy its predominant place in the 
treatment of this disease. 

STAGE 1 

The Subcommittee on Radiotherapy of 
Cancer (Regaud, Heyman) of the League 
of Nations contributed a classification of 
carcinoma of the cervix in four stages 
which, as it stands after modification in 
1937, constitutes our best present means 
of establishing a prognosis in this disease. 
According to this classification, now almost 
uniformly adopted, only about 1 0 per cent of 
all cases of carcinoma of the cervix belong in 
Stage I. That is, only 10 patients of 
every 100 present themselves with the 

* Edited from a lecture delivered at the Barnard SI 
Accepted for publication in July 1945. 


disease confined to the cervix, without 
invasion of the fornices, corpus, or para- 
metria (Table I). 

Table I: Carcinoma of Cervix: Proportion of 
Cases in Different Stages* 

(Report of Subcommittee on Radiotherapy of Cancer, 
League of Nations) 


Stage 1 607 cases (11%) 

Stage II 1,625 cases (29%) 

Stage III 2,417 cases (42%) 

Stage IV 1,020 cases (18%)t 


* 5,669 cases reported by nine institutions; 898 
other cases, neither treated nor staged, mostly advanced 
cases, are not included. 

t Classification of 1929, before its revision in 1937. 
The revision does not affect the proportion of Stage I 
cases. It will probably increase the number of cases in 
Stage II and reduce the proportion of Stage IV. 

Recent advances in anesthesia and better 
knowledge of shock have justified a rebirth 
of enthusiasm for the surgical treatment of 
these Stage I cases. A marked reduction 
in operative mortality would become a 
very powerful argument in favor of surgery. 
Meigs reports a very low operative mor- 
tahty but points to the unexpected high 
incidence (10 per cent) of injury to the 
ureter (7). 

The occurrence of bowel necrosis has 
been mentioned as an unfavorable aspect 
of radiation treatment. , Such complica- 
tions do occur, but they are an excep- 
tional, not necessarily fatal, untoward 
effect. These accidents vary greatly ac- 
cording to the technic. They occur most 
often after treatment of patients in 
advanced stages receiving a maximum of ex- 
ternal and internal radiation. In such 
advanced cases the necrosis of the bowel 
usually accompanies a recurrence with 
pelvic infection and inflammation, which 
contribute as much to the necrosis* as the 
radiation itself. In the treatment of the 
early cases, such accidents are avoidable 
through proper conduct of the treatment 
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In more advanced cases they constitute a 
negligible risk. 

Also, in support of the surgical treat- 
ment, it has been often said that cases 
chnicahy classified as Stage I may already 
have unsuspected pelvic metastases. The 
imphcation is that in such cases radio- 
therapy will fail and that surgery offers 
a chance. The percentage of Stage I 
cases which show metastases on patholog- 
ical examination of the surgical specimens 
has been put rather high. Some authors 
have reported a strange adenoid arrange- 
ment of these “metastatic” cells (6). 
Actually such ring-hke epitheUal struc- 
tures are found frequently in the pelvic 
nodes of normal women. They are in all 
probabihty fragments of normal endo- 
metrium which have been transported 
through the lymphatics in a true meta- 
static fashion, but they are imquestionably 
benign iu nature (3). On a thorough 
pelvic examination, some cases of ap- 
parently early carcinoma of the cervix, 
without invasion of foruices or parametria, 
are found to have isolated pelvic metas- 
tases palpable against the pelvic wall. 
The League of Nations classification pro- 
vides for the classification of such cases as 
Stage III. These metastases may be 
microscopic or beyond the reach of the 
palpating finger. Tlffien these early metas- 
tases occm, we are usually in the presence 
of a rather undifferentiated carcinoma, 
very radiosensitive, and biologically un- 
favorable to surgical treatment. The 
chances of success of the surgical treat- 
ment of carcinoma of the cer\''ix rely on 
the possibility of complete removal of the 
tumor when this is strictly confined to the 
cervix. The additional removal of iso- 
lated nodes is a very unsatisfactory pro- 
cedure, to say the least. The occurrence 
of metastases in a small group of Stage I 
cases is, at best, an argument in favor of 
thorough external and internal irradiation, 
even in early cases. 

In 1938 the Subcommittee on Radio- 
therapy of Cancer, named above, reported 
the compiled statistics of results from nine 
institutions of Belgium, England, France, 


Sweden, and the United States (4). These 
statistics represent an average of the poor 
results of early experimental years (1914) 
and better ones obtained through per- 
fected technics (up to 1931) . They are also 
an average of results of the different tedi- 
nics and the different quality of u'ork in 
these several institutions. The compila- 
tion shows that the treatment of several 
hundred Stage I cases resulted in 55 per 
cent five-year survivals (Table II). 


Table II ; Results of Radiotherapy in 5,6G9 Qses 
OF Carcinoma of the Cervix Treated in Nine 
Different Institutions, from 1914 to 1931 


(Report of Subcommittee on Radiotherapy of Cancer, 
League of Nations) 


Cases* Well 5 years! 


Stage 1 607 335 (55%) 

Stage II 1,625 590 (36%) 

Stage III 2,417 512(21%) 

Stage l\r 1,020 52 ( 5%) 


* Cases incompletely treated are included, 
t Patients dead of intercurrent disease before five 
years were considered as failures. 


It is unquestionable that the Wertheim 
peration, in skilled hands, yields a high 
lercentage of five-year survivals. The 
isadvantages have been its operative mor- 
ahty and morbidity. At the Barnard 
Ikin and Cancer Hospital, 41 cases of 
arcinoma of the cervix, Stage I, were 
perated upon from 1928 to 1938. Thirt) 
hree of the patients (80 per cent) remained 
ree of disease five years after the operation. 
:he operative mortality was 14 per cent. 
)nly those cases which could not be oper- 
ted upon because of obesity, hyperten- 
ion, diabetes, cardiorenal disease, etc., 
,rere treated with radiations. ^ ^ . n- 
ear survival in this last group o - ^ 
latients was 60 per cent, a very , 

ult considering the human matenal used 

But if isolated surgical statistics horn 
utstanding centers compare fav 

ith the over-all ave^^^^ "S, series 

adiotherapy, so also do the ® g 

f results of radiotherapy in 
adiotherapeutic centers. _ Reg d 
orted 28 cases cured (fo.6 per J 
f 37 Stage I cases treated fr 
929. Hurdon (5) reported 3 
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per cent) in a group of 40 cases treated 
from 1934 to 1937. These two workers, 
incidentally, treated their Stage I cases 
mth intracavitaiy radium therapy alone, 
mtliout external irradiation. 

STAGE II 

When the carcinoma has extended be- 
yond the cervix proper to the fundus, 
vaginal walls, or parametria, the chances 
of success of a surgical excision are greatly 
reduced. In most cases the operation 
would not be practicable. In the small 
number in which a Wertheim operation is 
technically possible, the operative mor- 
tality, the postoperative complications, 
and the chances of recurrence are consider- 
ably greater than in earlier cases. ' 

The radiation treatment of Stage II 
cases carries few added difficulties. It 
must not be forgotten, however, that a 
Stage II tumor may be quite voluminous. 
Theoretically, a carcinoma of the cervix 
may have extended to the uterine fundus, 
infiltrated both parametria almost to the 
pelvic wall, and invaded the upper two- 
thirds of the vaginal tube, and still remain 
within the definition of Stage II, Intra- 
cavitary radium therapy alone may be 
successful in some of these cases, but the 
percentage of favorable results is increased 
when thorough external pelvic roentgen 
therapy has preceded the internal treat- 
ment. Regaud reported the comparative 
results of intracavitary radium therapy 
alone and in association with x-ray therapy 
(9). The five-year survivals in Stage II 
were 31 per cent and 46 per cent, respec- 
tively (Table III). The over-all average 
of results of radiotherapy in this stage as 
compiled by the League of Nations was 
36 per cent five-year survivals. 

Attempts have been made to combine 
radiation and surgical treatment in Stage 
II cases. Leveuf , Herrenschmidt and God- 
ard (6) advocated a dissection of the ' ‘prin- 
cipal” chain of lymphatics of the cervix. 
This is, by no means, a complete dissection 
of all lymphatics and their corresponding 
nodes. Taussig (10) applied this opera- 
tion, which he called i7tac lymphadenectomy, 


Table III; Value of External Pelvic Roentgen 
Therapy 

(Radium Institute, University of Paris — Regaud) 



Intracavitary 
Radium Therapy 
Alone (1919-29) 

External Roentgen 
Therapy plus 
Radium Therapy 
( 1926 - 30 ) 


Cases Well 5 years 

Cases Well 5 years 

Stage II 
Stage III 
Stage IV 

175 54 (31%) 

133 10 ( 7%) 

217 100 (46%) 

226 77 (34%) 

24 2 ( 8%) 


to the treatment of Stage II cases after ex- 
ternal irradiation had been completed and 
before intracavitary radium therapy was 
instituted. Of 70 cases so treated, 46 had 
no node metastases. All that can be said 
is that in these 46 cases the operation was 
useless. Of the 24 cases which showed 
node involvement, only 5 (21 per cent) 
remained well at the end of five years. 
Such an elaborate combination of treat- 
ments would not be justified unless it 
raised the percentage of good results 
substantially. Actually, the percentage 
of five-year survivals (38 per cent) ob- 
tained by Taussig in the entire group com- 
pares unfavorably with the results • in 
cases treated with radiation alone in other 
clinics, and is practically the same as the 
over-all average results of radiotherapy 
mentioned above. 

STAGE III 

When the carcinoma has invaded the 
pelvic wall on one or both sides, or the 
lower third of the vagina has been reached, 
the case is an extensive one. The per- 
centage of cures, however, may be sur- 
prisingly high. To attempt to cure these 
cases with intracavitary radium therapy 
alone is to hope for the miraculous. To 
add inadequate external irradiation to the 
procedure changes the form but not the 
result. If internal irradiation can be called 
the most important single factor in the treat- 
ment of early cases, a thoroicgh external 
roentgen therapy is the most important single 
factor in the treatment of advanced cases. 

Baclesse (1) reported a series of 45 cases 
of advanced carcinoma of the cervix in 
Stages III and IV which received external 
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pelvic roentgen therapy alone. No in- 
ternal treatment was given. Seven patients 
(15 per cent) remained free of disease at 
the end of five years. These patients re- 
ceived a very thorough external irradiation 
and obviously would have had a better 
chance if the treatment had been com- 
pleted by internal irradiation. The series 
proves that external roentgen therapy is 
a powerful agent when judiciously used. 

It is not our purpose to discuss here the 
details of technics of treatment. It suf- 
fices to say that in view of the attainable 
results there is ample place for serious 
consideration and improvement of present 
technics of external pelvic irradiation. 
The routine, inadequate, and insufficient 
external roentgen therapy which, too often, 
is given to these patients is a product of 
the lack of comprehension of the great 
possibihties of roentgen therapy in this 
group of cases. What is called a “frozen 
pelvis,” with the stigma of incurability 
that hangs on it, is usually a curable 
Stage III carcinoma of the cervix. It is 
not generally realized that a Stage III 
carcinoma of the cervix, competently treated, 
has a better prognosis than an operable car- 
cinoma of the stomach. The over-all 
average of five-year survivals as compiled 
by the League of Nations is 21 per cent for 
Stage III. Through better use of external 
pelvic roentgen therapy, the average clinic 
can improve its results in Stage II and 
Stage III cases. The improvement in the 
treatment of these two stages, which con- 
stitute three-fourths of all carcinomas of 
the cervix, may mean an additional salvage 
of between 15 and 20 cases in every 100, 
of all stages, receiving treatment. As a 
comparison, one may consider that in the 
treatment of Stage I cases a five-year sur- 
vival of SO per cent as compared with one 
of GO per cent means only an additional 
salvage of 2 patients in every hundred 
cases of carcinoma of the cervix, of all 
stages, receiving treatment. 

STAGE IV 

l^Tien carcinoma of the cervix has in- 
vaded the rectum or bladder or extended 


above or- below the limits of the pelvis, 
the case is very serious indeed, but still 
not hopeless. Through painstaking effort a 
small number of these patients can be cured. 
Bladder invasion may occur rather early 
in the chronological development of car- 
cinoma of the cervix. Patients have been 
cured in whom perforation into the bladder 
mucosa had aheady occurred. 

In the treatment of Stage IV cases, the 
external pelvic irradiation will bear tlie 
burden of the effort and will be responsible 
for the results. Unquestionably, tie large 
amount of care which is necessar)’^ '(\t 11 
ydeld in the majority of cases only a 
transient palliation. The majority of pa- 
tients will expire within a few weeks after 
the treatment, a few will survive for some 
months, but the small percentage of cases 
that will be permanently controlled makes 
the effort worth while. 

Department of Radiotherapy 

The Ellis Fischel State Cancer Hospital 

Columbia, Missouri 
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Some Experiences with Priodax^ 

CAPT. E. E. FONG, M.C., A.U.S. 


P MOD AX OR /3-(4-hydroxy-3,5 diiodo- 
phenyl)-a-phenyl propionic acid, be- 
came available for use in our hospital in 
May 1944. Prior to that date, various re- 
ports (1-6, 8) had appeared which led to 
the belief that the use of this new contrast 
medium was accompanied by no unpleas- 
ant symptoms, or at most by symptoms 
which were negligible. It was therefore 
decided to interview and record the reac- 
tions of the first 250 patients to receive 
Priodax for gallbladder examination and 
at the same time to study its efficacy for 
cholecystography. 

The preparation of the patient was ex- 
actly the same as had previously been 
practised with sodium iodophthalein. The 
usual lunch was given on the day before 
the examination. The evening meal was 
fat-free. One hour after the meal, six 
Priodax tablets were given according to 
the instruetions on the containers (1 tablet 
every five minutes, with a sip of water or 
fruit juice). The patient was permitted 
no breakfast on the following morning 
except black coffee or plain tea. He re- 
ceived a cleansing tapwater enema at 7 
A.M., and the x-ray examination was done 
at 8 A.M. The single-dose method (6 tab- 
lets) was used throughout the series of 250 
unselected cases. 

After the completion of the x-ray exami- 
nation, the patient was asked the follow- 
ing questions: “Did the tablets you took 
last night make you sick in any way?”, 
“Did you become nauseated?”, “Did you 
vomit?” Patients often volunteered the 
information that they had pains, cramps, 
dizziness, or headaches. They were then 
asked: “Did you notice anything unusual 
when you passed your water last night or 
this morning?”, “Were your bowels af- 
fected in any way?”, “Have you had your 
gallbladder x-rayed before?” If the an- 
swer to this last question was in the 

' Accepted for publication in May 1945. 


affirmative, the patient was questioned as 
to what substance was used for the earlier 
examination, and whether it had made him 
sick or had upset him in any way. He was 
then asked which substance he would pre- 
fer to take if another examination should 
be required. The answers were recorded in 
tabular form with the radiographic results 
and, whenever possible, the results were 
compared with the answers given to ques- 
tions relative to the examinations with 
iodophthalein. 

Some of the observations are given in 
summary in the accompanying table, along 
with results obtained by other authors. 
It is obvious that the symptoms recorded 
are entirely subjective and that the degree 
of severity, as claimed by the patients, 
cannot be accurately compared. No effort 
is made, therefore, to grade the reactions 
into categories other than “severe” and 
“not severe.” Nausea and dysuria were 
considered severe only when the patient 
voluntarily offered the information as 
such. Diarrhea varied from a loose bowel 
movement to eight watery movements. 
Three or more watery movements were 
considered a severe diarrhea. 

Of the 250 patients, 23 per cent com- 
plained of nausea of varying degree, 
approximately 1 per cent vomited, and 43 
per cent had loose bowel movements or 
diarrhea. Dysuria was experienced by 50 
per cent of tibe patients, and 16 per cent 
had other symptoms, as pain, dizziness, 
headache, or a choking sensation. None 
complained of burning sensations in the 
throat. The outstanding difference in the 
results of this series of examinations, as 
compared to those previously reported, is 
the higher incidence of diarrhea and dys- 
uria. Most of the previous reports record 
loose bowel movements or diarrhea in less 
than 23 per cent of those examined. No 
previous report has recorded dysuria as 
occurring in more than 20 per cent of the 
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Cases Sho\\-ing Side Effects from Use of Priodax as Reported by Various Authors 


Author 

Xo. of 
Cases 

Xo 

Symp- 

toms 

Xausea 

Vomit- 

ing 

Diar- 

rhea 

Dys- 

uria 

Pain 

Comments by .Authors 

Bryan and Ped- 
ersen (1) 

845 

* 

20 % 

2 % 

30% 

12% 

12% 


Dannenberg (2) 

143 

♦ 

1T% 

3 % 

23% 

17% 

2% 

‘‘The major advantage of Prio- 
dax is the avoidance of any 
laxative action" 

Hefke (31 

600 

* 

8% 

1% 

11% 

3% 

♦ 

"Xausea, vomiting, and diar- 
rhea are much less frequent 
than with tetraiodopkenol- 
phthalein” 

jSIarshall (4) 

50 

* 

0 

2% 

2% 

4% 

0 

“It (Priodax) docs not act as a 
purgative" 

Ochsner (5) 

300 

56% 

26% 

3% 

15% 

5% 

9% 

Paul, Pohle, and 
Benson (6) 

114 

* 

28% 

2% 

23% 

15% 

♦ 

“Burning on urination was of 
little consequence” 

Vaughan and 
Eichwald (7) 

163 

19% 

2% 


5% 

5% 

♦ 

"Diarrhea, nausea, and vomit- 
ing were infrequent” 

Wasch (81 

134 

327o 

18% 

0 

13% 

20% 

7% 

“Reactions have been negli- 
gible” 

Present Study 

250 

14% 

23% 

1% 

43% 

50% 

16% 

“6% had severe nausea; lOfc 
had severe diarrhea; 25(1 
had severe dysuria” 


* Xot recorded. 


patients; it was present in severe form in 
25 per cent of the patients in this series, 
and in milder form in an equal number. 

W'Tiereas other authors (5) have re- 
ported no symptoms in as many as 56 per 
cent of their patients, in only 14 per cent of 
this series was there a complete absence of 
symptoms foUoiving the administration of 
Priodax. Of the 34 patients, however, who 
had both Priodax and iodophthalein chole- 
cystography, 30 (90 per cent) expressed a 
preference for Priodax because of the ease 
mth which it could be taken by mouth. 
Only one patient expressed a preference 
for iodophthalein, and three expressed no 
choice. In 14 of these 34 cases, films were 
available for comparison of the radio- 
graphic results. The results -nith Priodax 
were superior in 8 cases, equal in 5, and 
inferior in 1 instance. In 2 of the cases in 
which the results with Priodax were 
superior, the patients w^ere unable to retain 
iodophthalein taken by mouth. 

In this series of 250 cases, the gallbladder 
was well visualized in 89 per cent, faintly in 
5 per cent, and not at all in 6 per cent. 
Cholecystectomy was performed in 6 of 
the 25() cases. In 4 of these cases, the gall- 
bladders were visualized and contained 
non-opaque calculi; in 2, the gallbladders 


were not visualized but calculi were demon- 
strated in the region of the cystic duct. In 
each instance, the operative findings con- 
firmed the radiographic diagnosis. 

From the radiographic standpoint, there 
were found to be two definite advantages 
in using Priodax. One is the lack of opaque 
material in the colon, which may obscure a 
part of the gallbladder, as in examinations 
done with iodophthalein. Ano^er iva? 
the infrequency of faintly visualized ga 
bladders which required additional radio- 
graphic study. 


SXBtMARY 

1 250 examinations of the gallbladder, 
dax was found to be a sabsfac o 

ium. It was more palatable than 1 

lalein. Unlike iodophthalein, h rar 
^ared in the colon and, therefore, ra ei 
ked the gaUbladder. The 
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Pancreatic Calculi as a Rare Cause^ of Intestinal Hemorrhage 

Report of a Case^ 

COMDR. GEORGE CHILE, JR., (MC) U.S.N.R., and LT. COMDR. HENRY L. JAFFE, (MC) U.S.N.R. 

U. S. Naval Hospital, San Diego, Calif. 


T he purpose of this communication is 
to call attention to the fact that cal- 
cuh of the pancreas can cause a fistula 
leading into the duodenum and result in 
the formation of a chronic peptic ulcer of 
the second portion. This ulceration may 
cause severe bleeding from the gastro- 
intestinal tract. 


CASE REPORT 

M. W. F., a 35-year-old man, Rad suffered attacks 
of diffuse upper abdominal pain for the past eighteen 
months. The pain had no relation to meals, was 
never agonizing, did not radiate, and was only occa- 
sionally associated with vomiting. Three months 
before admission the patient had two massive hemor- 
rhages from the gastro-intestinal tract, with vomit- 
ing of blood and melena. Following this he was 



Fig. 1 (left). Barium meal examination of upper gastro-intestinal , „.Etinn Vote the calcific 

filling detect of the second portion of the duodenum at its junction ivith the t p • 
spherical density medial to the duodenal loop. . .. lois aeain showing 

Fig. 2 (right). Roentgenogram of upper gastro-intestinal tract made in -[f ^ ’f the defect, 

defect of the second portion of the duodenum with a small ulcer crater at the upp P 


Fanger (1) recently reported a case in 
which a pancreatic calculus eroded an 
artery in the region of the second part of 
the duodenum and caused a fatal hemor- 
rhage into the bowel. In the case to be 
reported, pancreatic calcuU eroded into the 
duodenum and produced a chrordc peptic 
ulcer, which on several occasions caused 
massive hemorrhages. It would there- 
fore appear that pancreatic calculi must be 
included in the differential diagnosis of 
bleeding from the gastro-intestinal tract. 

* Accepted for publication in July 1945. 
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Fig. 3. Spot films of second portion of duodenum, showing defect on lateral side, with 
small ulcer crater at upper aspect of the defect. 


negative, and the duodenal bulb was normal. A 
constant semilunar filling defect was observed on the 
right side of the duodenum proximal to the junction 
of its second and third portions. This defect 
measured 1.5 X 3 cm. and was smooth in outline 
except that at its upper aspect a small ulcer crater 
measuring about 4 X 10 mm. was found. The 
findings were interpreted as being consistent with a 
non-obstructing ulcerated benign tumor in the 
duodenum, apparently intrinsic and located at the 
junction of the second and third portions (Figs. 1, 
2, and 3). 

An additional finding was the presence of a radio- 
paque spherical shadow measuring about 1 cm. in 
diameter at the level of the inferior portion of the 
first lumbar vertebra on the right side. This shadow 
was definitely outside of the gallbladder and was not 
in the stomach dr duodenum. It was interpreted 
as a pancreatic calculus or a calcified mesenteric 
lymph node (Fig. 4). A preoperative diagnosis of 
benign tumor of the duodenum, possibly a mj^oma 


with ulceration, was made and operation was ad-- 
vised. 

Through a right rectus incision, the upper abdo- 
men was explored. There was a thickening of the 
wall of the second portion of the duodenum, most 
marked in its lower posterolateral portion. The 
entire pancreas was tense and swollen and its head 
was hard and enlarged to about twice the normal 
size. The second part of the duodenum w'as opened 
transversely at its mid-point and the interior ex- 
plored. The ampulla of Vater was found and, by 
compression of the gallbladder, the common bile 
duct was proved to be patent. About 1.5 cm. 
lateral to the ampulla was a punched-out, chronic 
peptic ulcer penetrating all coats of the bowel except 
the serosa. The base of this ulcer was white and 
scarred. The incision in the anterior wall of the 
duodenum was extended laterally to allow excision 
of the ulcer. After the ulcer was excised, a fistulous 
tract or a duct was found extending medially from 
the ulcer site. A probe inserted in this tract en. 
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Fig. 4. Oral cholecystogram showing normal con- 
centration of dye in the gallbladder. A spherical 
shadow of calcific density is seen to the right of the 
first and second lumbar vertebrae. 

countered calculi. With some difficulty these were 
grasped with curved forceps and removed in small 
fragments. They were multiple and crumbled like 
old plaster (Fig. 6) . After removal of the main mass 
of calculi there was a rush of pancreatic juice and 
flocculent material, indicating that the pancreatic 
duct had been completely occluded. All palpable 
calculi were removed and a probe could then be in- 
serted as far as the tail of the pancreas. A catheter 
was inserted into the pancreatic duct to prevent its 
occlusion by sutures during the closure of the duo- 
denum. This catheter was removed before the last 
few sutures were taken in the anterior duodenal wall. 
The abdomen was closed without drainage. 

Convalescence was uneventful except for the de- 
velopment of a minimal infection of the wound. The 
abdominal pain present before operation did not re- 
cur, and the patient made an uncomplicated recov- 
er}- and was retimned to duty. 

A roentgenogram made three weeks after the 
operation showed incomplete filling of the right side 
of the second portion of the duodenum which cor- 
responded to the site of surgical excision of the ulcer 
and repair of the duodenum. A small streak of 
barium was seen to enter the pancreatic duct. The 
large calculus to the right of the first lumbar verte- 
bra, previously described, was no longer seen. There 
was no evidence of obstruction (Fig. 5). 

The pathologist reported that the tissue excised 
from the duodenum showed chronic inflammation 
with ulceration and no evidence of malignant 


change. Analysis of the calculi showed them to be 
composed of calcium. . 

DISCUSSION 

Although it is entirely possible that in 
this case the pancreatic duct opened sepa- 
rately into the duodenum 1.5 cm. medial to 
the ampulla of Vater, the chronic ulcer and 
the appearance of the tract leading to the 
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Pancreatic Calculi as Cause of Intestinal Hemorrhage 
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planted the pancreatic and bile ducts of 
dogs to the jejunum. However, the fact 
that the fistula led from the base of tlie 
ulcer to the stones makes it seem more 
likely tliat it originated at the site of the 
stones, penetrated tlie duodenum, and was 
converted to a chronic peptic ulcer by the 
action of the digestive juices. Erosion of a 
vessel was doubtless responsible for the 
hemorrhages. 

SUMMARY 

1. A case in which pancreatic calculi 
formed a fistula leading into the second por- 
tion of the duodenum is reported, 

2. The mouth of this fistula had the 
appearance of a. chronic peptic ulcer. 

3. On several occasions massive hemor- 
rhage occurred, presumably from the ulcer 
or from the fistulous tract. 

4. Pancreatic calculi should be con- 
sidered as a rare cause of bleeding from 
the upper gastro-intestinal tract. 

5. Radiographically a benign ulcer of 



Fig. 6. Roentgenogram of the fragmented 
pancreatic calculus after removal. 


the second portion of the duodenum may 
produce a deformity simulating a benign 
tumor with ulceration. 

Cleveland Clinic 
Cleveland, Ohio 
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Roentgen Demonstration of a Benign Intramural Tumor 

(Fibromyoma) on the Greater Curvature of the Stomach' 
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and 
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T he more commonly encountered le- 
sions on the greater curvature of the 
stomach are carcinomata and benign and 
malignant ulcers. The appearance of these 
lesions is well known to the roentgenolo- 
gist. The roentgen demonstration of a 
benign neoplasm on the greater curvature 
of the stomach is less familiar. The inci- 
dence of benign neoplasms among , all the 
gastric tumors varies between 1.3 per cent 
and 25 per cent according to surgical or 
postmortem studies. Among the benign 
neoplasms found on the greater curvature 
of the stomach, the leiomyomata are pre- 
dominant, constituting 10 per cent of all 
benign gastric lesions. Reported instances 
of myomata on the greater curvature, with 
correlation of the roentgen and pathologic 
findings are few. The reason lies possibly 
in the fact that benign tumors of the stom- 
ach seldom give rise to sufficient symptoms 
to warrant careful roentgen examination 
or operation. In the case to be reported, 
the neoplasm was associated with gastric 
ulceration on the lesser curvature of the 
stomach. The symptoms produced by the 
gastric ulcer led to thorough roentgenologic 
investigation and subsequently to ab- 
dominal exploration. 

REPORT OF CASE 

The patient was a Norwegian seaman, aged 61 
years. Aside from an acute neisseiian infection at 
the age of 20 years, he had enjoyed good health up 
to about ten months before admission to hospital. 
Since that time he had suffered from intermittent 
abdominal distress, occurring after the ingestion of 
hea\’y food, particularly after dinner, and relieved 
by bicarbonate of soda or tincture of opium. The 
distress was described as a gnawing ache. Occa- 
sionally there occurred a more severe stabbing pain. 
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radiating from around the anterior-superior iliac 
spine on both sides up to both costal margins and 
across the upper part of the abdomen. There was 
no radiation of pain to the back. During certain 
periods the patient had frequent attacks of vomiting, 
but at no time was there any indication of liema- 
temesis or melena. tWnle ashore, and having access 
to milk and a lighter diet, he would feel belter. His 
appetite throughout had been poor, and he had lost 
weight, from -a normal of 76 kg. (167 lb.) to 56 kg. 
(123 lb.) at the time of admission. He had also 
noticed a pronounced loss of strength, having to rest 
frequently during regular tasks, which he had pre- 
viously executed without any particular physical 
exertion. He had likewise been impressed by an 
increasing intolerance to heat in the engine room, 
by profuse perspiration, and by a certain tremor oi 
the hands which made it difficult for him to \'pnlc 
letters or perform finer manual tasks. 

General Examinalion: The patient, who wM 
found to be of the quiet, unassuming type, appeared 
chronically ill. The systolic blood pressure was 130 
mm. Hg and the diastolic 90 mm. Hg. The heart 
action was rhythmic, 92 per minute. Tlmref s a 
fine tremor of the fingers and tongue. Peripheral 
arteriosclerosis of moderate degree was also notea. 
The skin tvas dry. The thyroid gland was not en- 
larged and there were no thyrotoxic 
Careful abdominal examination revealed 
importance except slight tenderness to “P P. j- „ 
in the mid-epigastrium. The physical e-tammah 
othenvise was essentially negative. 

Laboratori' examinattons revealed a n al 
normal values for hemoglobin and «« ” t,e 
cytes and erythrocytes. Extensive 
blood chemistrj^ showed no abnorm^f 
value for Plasma chffiestero , ] ,,, 
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Fig. 1. Routine prone mucosal view and oblique view of the stomach filled with barium, which fail to disclose any 

definite abnormalities. 
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Fig. 3. Erect oblique and erect lateral studies showing the absence of serrations in the involved area. 


total gastric acidity after thirty minutes. Re- 
peated examinations of the stool for occult blood 
proved negative. The basal metabolic rate was 
—20. The Wassermann reaction was negative. 

We shall not discuss the various differential 
diagnostic problems which presented themselves. 
Suffice it to state that the patient was placed on a 
milk diet, to which were gradually added lighter 
digestible foods as his well-being improved. He was 
likewise given thyroid medication. Finally, he was 
dismissed, greatly improved, to a convalescent home 
June 19, 1944. 

In view of the well known fact that a patient 
past sixty years of age might well be harboring a 
gastric carcinoma in spite of a satisfactor)’- improve- 
ment in his general condition on a medical regimen, 
a return for an explorator)^ laparotomy was advised, 
should symptoms recur. 

On Nov. 16, 1944, the patient was readmitted. 
He had felt very well up to about seven weeks 
before his return, when there had been recurrence of 
abdominal symptoms identical with those pre- 
viously experienced. During the last two weeks 
before admission, however, there was radiation of 
pain to the back and frequent attacks of vomiting 
had occurred, although there were no indications of 
gastro-intestinal hemorrhage. 

The x-ray study (Lewitan) prior to admission had 
shown a loss of normal serrations on the greater 
curv.mture of the stomach in an area measuring about 
4 cm. This area was separated by smooth margins 


from the remaining part of the greater cuta’ature of 
the stomach, which appeared normal. This finding 
was constant, but could be obtained only on minima 
rotation in the right oblique projection. On m 
prone mucosal studies no abnormalities were noted. 
Lateral views and other oblique views also failed to 
present any abnormal findings. In the 15 -dcgicc 
oblique projection, using the filled-organ tecinic, 
one could see the entire involved area contract as . 
whole. The indentations proximal and distal 
the involved portions of the stomach acre 'C 
deep and an incisura effect was thus produced, 
the erect position, a semicircular area opposi 
incisura angularis was noted, ' „ 5 a! 

to the lesion as demonstrated on the n 
studies. The roentgen appearance f ^ rf f 
zarre. It was felt, however, tlmt a bemg ^ 
tion or a benign tumor was the most 
The findings on phj'sical “ at the 

mission did not differ essentia ) tenderness 

first admission, except for a 
to direct pressure over the entire epig 

On Nov. 20, 1944, operation i ‘ ,„..,lorati«' 
(Nygaard). Careful intra-abdominal - 1 
miLd no demonstrable the 

cept those referable to the f , 'palliated- 

lesser curamture an ocripancrcafic 

This was adherent to the opposite the 

capsule. Along the mapr cun alur . 
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Fig. 4. The appearance of the resected specimen with the tumor, from the mucosal and serosal 

surface. 


cun^ature of the stomach. This was asso- 
ciated with absence of free hydrochloric 
acid in the fasting specimen. 

405 Clinton Ave. 

Brooklyn 5, N. Y. 
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palpated. No nodes were noted along the lesser or 
major curt'ature. A subtotal gastric resection with 
a posterior Polya anastomosis was performed. 

The proximally located induration proved to be a 
benign gastric ulcer of the perforating type. The 
single tumor along the major curvature was found 
to be entirely intramural, stretching the serosa and 
normally preserved mucosa over its slightly bulging 
anterior and posterior aspects. Because of this 
bulging, the mucosa appeared stretched out over the 
tumor, thereby losing its rugae. The microscopic 
examination proved the tumor to be a fibroma with 
a few strands here and there of myomatous tissue. 

The patient underwent an uneventful recovery 
and was dismissed from the hospital Dec. 11, 1944. 

SUMMARY 

The roentgen findings in a case of 
fibromyoma of the greater curvature of 
the stomach are presented. The patient’s 
symptoms, on clinical examination, were 
due to a shallow ulceration on the lesser 
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Fig. 3. Erect oblique and erect lateral studies showing the absence of serrations in the involved arcs. 


total gastric acidity after thirty minutes. Re- 
peated examinations of the stool for occult blood 
proved negative. The basal metabolic rate was 
—20. The Wassermann reaction was negative. 

We shall not discuss the various differential 
diagnostic problems which presented themselves. 
Suffice it to state that the patient was placed on a 
milk diet, to which were gradually added lighter 
digestible foods as his well-being improved. He was 
likewise given tluToid medication. Finally, he Avas 
dismissed, greatly improA^ed, to a convalescent home 
June 19, 1944. 

In vicAv of the well known fact that a patient 
past sixty years of age might aa'cII be harboring a 
gastric carcinoma in spite of a satisfactor}' improA'e- 
ment in his general condition on a medical regimen, 
a return for an explorator)- laparotomy AA^as adAUsed, 
should SA'mptoms recur. 

On Noa'. 1G, 1944, the patient AA’as readmitted. 
He had felt very \\'ell up to about sex^en Aveeks 
before his return, AA'hen there had been recurrence of 
abdominal symptoms identical AA'ith those pre- 
A'iously experienced. During the last two AA'eeks 
before admission, hoAA'CA'er, there Avas radiation of 
pain to the back and frequent attacks of Ammiting 
had occurred, although there AA'ere no indications of 
gastro-intestinal hemorrhage. 

The x-ray study (LeAvitan) prior to admission had 
shoAvn a loss of normal serrations on the greater 
cuTA'ature of the stomach in an area measuring about 
4 cm. This area AA-as separated by smooth margins 
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Fig. 4. The appearance of the resected specimen with the tumor, from the mucosal and serosal 

surface. 


palpated. No nodes were noted along the lesser or 
major cun^ature. A subtotal gastric resection with 
a posterior Polya anastomosis was performed. 

The proximally located induration proved to be a 
benign gastric ulcer of the perforating type. The 
single tumor along the major curvature was found 
to be entirel)" intramural, stretching the serosa and 
normally preserved mucosa over its slightly bulging 
anterior and posterior aspects. Because of this 
bulging, the mucosa appeared stretched out over the 
tumor, thereby losing its rugae. The microscopic 
examination proved the tumor to be a fibroma with 
a few strands here and there of myomatous tissue. 
The patient undenvent an uneventful recovery 
and was dismissed from the hospital Dec. 11, 1944. 

SUMMARY 

The roentgen findings in a case of 
fibromyoma of the greater curvature of 
the stomach are presented. The patient’s 
symptoms, on clinical examination, were 
due to a shallow ulceration on the lesser 


curvature of the stomach. This was asso- 
ciated with absence of free hydrochloric 
acid in the fasting specimen. 
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A Simple Polygraph^ 

MAI. E. WAYNE EGBERT, M.C., A.U.S., and ALFRED G. FULLER’- ‘ 


W HEN CONSERVATION of X-ray film is a 
consideration, both industrially and 
medically, a method, which for lack of a 
better name we have called a simple poly- 
graph, may be useful, reducing by ap- 
proximately 50 per cent the amount of film 
ordinarily used in certain examinations. 

We have employed the simple polygraph 
for more than a 3"ear and have found it of 
distinct advantage in the conservation not 
onty of film but also of developing chemi- 
cals, film hangers, cassettes, intensifying 
screens, and time required for producing a 
certain amount of work. The method has 
been used in examination of the wrist, 
mastoids, paranasal sinuses, temporoman- 
dibular joints, and the elbow. 

The procedure requires only a 10 X 12- 
inch sheet of lead, 1 /32 of an inch in thick- 
ness, applied with Casco glue to a masonite 
backing of the same size in order to make it 
stable. From one comer a 5 X 6-inch 

cutout is made (Fig. 1). The device is Diagram of lead sheet used for making sin# 

utilized in non-screen or screen examina- polygraphs, 

tions by uniformly rotating it over the film 

with each additional exposure and position, bined on the one 10 X 12-inch filin ( 

In examination of the wrist we have 6). Mastoid examinations are likewise 
found it essential to obtain routinely more facihtated with the two views of eara mas 
than the usual anteroposterior and lateral toid side by side on the same film (F^S- F 
views. Therefore, we supplement these We feel that four views are usua 1 ^ ^ 
with both oblique views (Fig. 2), This quate to demonstrate disease 
practice has proved extremely valuable in all of the paranasal sinuses.^ 
cases of carpal injurJ^ Fractures of the simple polygraph method, views 
carpal navicular are many times more Caldwell, Waters, and exaggerate 
common in the Army than the usual positions (the last for visuahza ion o 
CoUes’ fracture of civilian life, and the sphenoid sinuses) and lateral 
four- view technic is an essential for their more difficult to obtain than on m 
diagnosis. g X 10-inch films. The saving o 

Anteroposterior, lateral, and flexion ex- this case is obvious, and the 
aminations of the elbow joint are well ac- amination when multiple vieivs o 
commodated by this method (Fig. 3). part are combined on , jTjje bus}' 

Open- and closed-mouth views of the will be readily appreciate 
temporomandibular joint are easy to com- roentgenologist. _ , i , d in obtain- 

pare on the viewing box, w^hen all are com- The technical factors involve 

I Accepted for publication in July 1945. 

- Cit-ilian technician. 
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Fig. 2. Simple polygraph of wrist, showing postero- Fig. 3- Simple polygraph of elboir: anteroposterior 
anterior, lateral, and two obliciue views. view and lateral and postero-anterior views in flexion. 
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Fig. 6. Simple polygraph of temporomandibular joint. 


ing the views reproduced here were as 
follows: 


Wrist (Fig. 2) 

36-mch distance 
4-inch cylinder cone 
Non-screen cardboard holder 


1.0 mm. A1 

Postero-anterior 50 kv.p. 

Lateral 60 k^'.p. 


Postero-anterior and an- 
teroposterior oblique. . . 55 kv.p. 

Elbow (Fig. 3) 

36-inch distance 
4 -inch cylinder cone 
Non-screen cardboard 
holder 

1.0 mm. A1 


Anteroposterior 65 kv.p. 

Lateral, 90° flexion 65 kv.p. 

Postero-anterior, acute 
flexion 75 kv.p. 


75 ma. sec. 
75 ma. sec. 

75 ma. sec. 


75 ma. sec. 
75 ma. sec. 

75 ma. sec. 


Mastoids and temporomandibular joints (Figs. 4 
and 6) 

30-mch distance 
4-inch cylinder cone 
Parspeed screens 

1.0 mm. Al 

Lateral 

Stenvers position 


55 kv.p. 

48 kv.p. 75nia. sec. 


Paranasal sinuses (Fig- 5) 

30'inch distance 
4-inch cylinder cone 
Parspeed screens 

1.0 mm. Al 

. - nfj hv p. 4a ma. see. 

Caldwell position ^ F 45 sec. 

Waters position -4kv p 45ma.sec. 

Vertico-submental 1-,. gOnia.fC^^- 

Lateral 
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Primary Ewing's Sarcoma of the Spine^ 

CAPT. ALLISON E. IMLER, M.C., A.U.S., CAPT. DREW B. MEILSTRUP, M.C. Res., and MAJ. FRANKLIN B. 

BOGART, M.C., A.U.S. 


P RIMARY Ewing’s sarcoma of the spine 
is sufficiently rare to justify the report- 
ing of an additional case. The roentgeno- 
graphic changes in that location ob\dously 
are not tliose typical of similar involvement 
of the long bones. A survey of the perti- 
nent literature reveals 10 cases of primary 
Ewing’s sarcoma of the spine. 

In a review of the material in the Bone 
Sarcoma Registry (1927) and a comprehen- 
sive discussion of sarcoma of the bone, 
Kolodny (1) states that Ewing’s sarcoma 
constitutes 7.5 per cent of bone sarcomas. 
In his opinion, a Ewing’s sarcoma usually 
affects more than one vertebra, but he 
believes that this represents multiple pri- 
mary involvement and not metastatic 
growth. He reports a series of 650 cases of 
bone tumor with 40 instances of Ewdng’s 
sarcoma and 10 others of more or less 
doubtful nature. The spine is mentioned 
as being a favorite site of the tumor, but 
the incidence of such involvement is not 
i given. 

Rix and Geschickter (2) report a series 
of 291 tumors of the spine, of which 21 
were primary malignant neoplasms. They 
report no cases of Ewing’s sarcoma but 
list 12 cases of sympathicoblastoma and 
discuss the possibility of it being confused 
with a Ewing’s sarcoma. 

I Geschickter and Copeland (3) report a 
j series of 125 cases of Ewing’s sarcoma and 
list one instance of primary involvement 
of the vertebra. 

Geschickter and Maseritz (4) discuss the 
clinical and microscopic similarity of neuro- 
blastoma and Ewing’s sarcoma and report 
' a series of 135 cases of the latter tumor. 
No mention of primary involvement of the 
spine is made. 

Stewart Harrison (6) reports 8 cases of 
I Ewing’s bone sarcoma, none of which was 
primary in the spine. 


Lattman (6) published a review on 
Ewing’s sarcoma but did not mention 
primary occurrence in the spine. He 
states that primary malignant disease of 
the bone is rare (1.5 to 2.0 per cent of all 
malignant neoplasms), with Ewing’s sar- 
coma accounting for approximately 10 per 
cent of the bone sarcomas. 

Brav and Rechtman (7) reported a single 
case of a Ewing’s sarcoma primary in the 
sacrum, with autopsy findings. 

Neely and Rogers (8) report two cases of 
primary bone neoplasm of the spine with 
a histopathological pictme consistent with 
Ewing’s sarcoma. These two cases showed 
no cell type compatible with a diagnosis of 
sympathicoblastoma. 

In a more recent study, Morton (9) 
reports 6 cases of Ewing’s sarconia of the 
spine as listed in the Bone Sarcoma 
Registry (covering the period up to the 
fall of 1936). A total of 184 cases of 
Ewing’s sarcoma of bone were listed in the 
Registry for the same period. 

CASE REPORT 

Clinical History; A white male, aged 21 years, 
was admitted to the Letterman General Hospital, 
March 21, 1944, for deep x-ray therapy to the 12th 
dorsal vertebra and the right 12th rib. The family 
histor}’’ was irrelevant and the developmental 
history was normal. 

The patient had been well until September 1943, 
when he experienced a sudden sharp pain in his 
right hip. From November 1943 until January 
1944, he was hospitalized on several occasions and 
treated for a subgluteal bursitis. Following his 
discharge from the hospital on Jan. 9, 1944, he was 
well until Jan. 15. On the latter date, he was lifting 
a plank and “felt something snap in the middle of 
the back.” Moderately severe pain developed and 
persisted, and sometime between Jan. 15 and Jan. 
27 a mass appeared at the right costovertebral 
angle. The patient complained of pain radiating 
down the anterior aspect of each thigh, and upon 
further questioning, it was learned that he had 
noticed some tremors of the lower extremities since 
October 1943. 

The patient was admitted to a station hospital on 
Jan. 27, 1944, and at that time was also complaining 
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Fig. 1. Original film made Feb. 2, 1944 showins- an 

tSc v^[ebrf 12th 

of urinapr frequency and nocturia. X-ray examina- 
1 showed an osteolytic process involv- 
'•u u thoracic vertebra and the right 12th 
fS; 1 , Zf, to a general hospital on 

■’ j. J tissue removed for microscopic 
lagnosis disclosed the presence of a Ewing’s sar- 
coma. Before the patient could be transferred for 

oZurZP' an upper respiratory infection 

fTTo . paraplegia rapidly developed and by 
of 11 ^^ 101 ^ ^“Plate. A right hemilaminectomy 
done Fob 9 Q l*^h> nnd 12th dorsal vertebrae was 
tumor Ti"^’ removal of a large amount of 

fv3;i w ^ f transferred to Letterman 

(jeneral Hospital on March 21, 1944 

lh?n Letterman General Hospital, 

he patient u as pale and emaciated, with a com- 
plete paralysis of both lower extremities, rectal and 
bladder incontinence, and loss of all reflexes of both 
ouer extrenuties. He complained of considerable 
pain in the region of the 12th thoracic vertebra. 
Pathological Report: The small bits of tissue re- 


Fig. 2. Rapid increase in the destructive process, 
as shown by roentgenogram of March 27, 1944. Diag- 
nosis of Ewing’s sarcoma established by biopsy. 

moved for diagnosis were all similar in histologic 
structure, showing different sized nests of large neo- 
plastic cells, separated by strands of fibrous tissue. 
There were a few small areas of hemorrhage and at 
the periphery of the pieces of tissue were occasional 
bone spicules, some of which were bordered by large 
osteoclasts. The tumor cells grew in large, soli 
sheets, without any particular structure. Tlic 
cytoplasm was clear and’ the nuclei large and u 
sicular, with an occasional prominent nucleolus. I F 
quent bizarre mitotic figures were seen. _ There I'crc 
a few blood vessels in the tumor within ^ ^ 
fibrous tissue. The nuclei of the endothelium o i 
vessels were swollen and bore a close reseni i atic ‘ 
to those of the tumor in some instances. Diagno^’ ■ 
Endothelial sarcoma of bone (Ewing s sarcom.ih 
Operative Findings: The right lamina o ic - 
thoracic vertebra was soft and 
particles of bone were easily' removed. ,„_m. 
extended laterally' to the right and a m 


amount was excised. The right lamina 
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thoracic vertebra was also softened and easily 
removed. The right lamina of the 10th thoracic 
vertebra was more normal in consistency and, 
upon its removal, a thin sheet of tumor was found 
along the exposed dura. 

Irradiatwn Therapy: The irradiation factors were: 
200 kv.; added filtration 0.5 mm. Cu and 1.0 mm. 
Al; 18 ma.; output 28.5 r/min. measured in air; 
50 cm. S.T.D.; h.v.l. 0.9 mm. Cu; area 400 sq. cm. 
divided into four 10 X 10 cm. ports. The patient 
was treated daily with 200 r (in air) to each of two 
ports for a total of 1,400 r (in air) to each of the four 
ports. A second series of treatments (same factors 
and same areas) was begun on May 18 and completed 
May 26, 1944, with a total of 800 r (in air) to each of 
the four ports. The total tumor dose is estimated as 
being 1,800 r. 

X-May Findhigs: Films made Feb. 2, 1944 (Fig. 
I) show an osteolytic process involving the right half 
of the 12th thoracic vertebra, with almost complete 
destruction of the cortex and body of that portion 
of the vertebra. The right transverse process is 
absent, probably destroyed. The right 12th rib is 
partially destroj’ed and is displaced superiorly. 
The right pedicle and lamina of the 12th thoracic 
vertebra are largely destroyed. There is no evi- 
dence to suggest new bone formation. No unusual 
soft-tissue shadows were noted. A complete skele- 
tal survey disclosed no other bone lesions. The lung 
fields were entirely clear. 

Admission films, taken March 27, 1944, at Letter- 
man General Hospital (Fig. 2), show a complete 
destruction of the entire right half of the 12th thor- 
acic vertebra with the exception of a thin cortical 
plate on the intervertebral margins. The cortex of 
the lateral half of the body is completely destroyed. 
There is no apparent compression of the body of this 
vertebra nor any apparent narrowing of the inter- 
spaces. The right 12th rib is completely destroyed, 
with the exception of a very small portion of its tip. 
The residual portion of the tip of this rib is displaced 
outward and downward from its original position. 
There is a large soft-tissue tumor occupying this 
entire area, measuring 10 X 15 cm. Irregular areas 
of increased density are scattered throughout the 
center of the mass and probably represent incom- 
pletely destroyed fragments of the 12th rib and 12th 
thoracic vertebra. 

Roentgenograms made April 15, 1944, five and a 
half weeks after completion of the first course of 
deep x-ray therapy (Fig. 3), show a marked reduc- 
tion in the size of the tumor, with dense recalcifica- 
tion of the destroyed portion of the vertebra and 
the residual mass at the location of the 12th rib. 
The stature of the body of the r2th thoracic vertebra 
has been maintained. Repeated chest films con- 
tinued to show no evidence of metastases. 

Clinical Progress: On the third day of x-ray ther- 
'‘Py the patient voluntarily stated that he had ex- 
perienced considerable relief of pain. Pain relief 
"■as complete by the fifth day. The tumefaction at 



Fig. 3. Dense recalcification five and a half weeks after 
first course of deep x-ray therapy. 


the right costovertebral margin rapidly decreased in 
size. Within one week the patient was able to dis- 
tinguish gross differences in temperature over both 
lower extremities, more marked on the left. There 
was an associated minimal return of muscular 
movements, particularly in the gluteal muscles. The 
next six weeks showed an increase in sensor)^ acuity 
but only a very slight increase in the muscle move- 
ments. Rectal and bladder incontinence persisted. 

SUMMARY 

A single case of primary Ewing’s sar- 
coma of the spine is described. The initial 
involvement was in the right half of the 
12th thoracic vertebra, with no evidence 
of spread to the lungs or other bones. The 
response to irradiation therapy was typi- 
cal of a Ewing’s bone sarcoma. It is not 
anticipated that this patient will obtain 
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any more than temporary. palliation.i^Ohly. 
ten cases of similar involvement .of the 
spine have been reported. 

University Tumor Clinic 
Medical College of Alabama 
Birmingham 6, Ala. 
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Enlarged Parietal Foramina and Similar Shadows 

Seen in Osteoporosis Circumscripta: Two Cases^ 

CHARLES H. KELLEY, M.D. 

Washington, D. C. 


T he roentgenologic recognition of en- 
larged parietal foramina is not dif- 
ficult. While these are not a common 
finding, radiologists generally are familiar 
with the appearance of such defects in the 
upper posterior angle of the parietal bones. 
A similar picture may, however, be ob- 
tained in other diseases of bone, one of' 
which is osteoporosis circumscripta. Of 
the two cases recorded below, one showed 
enlarged parietal foramina, with a history 


CASE REPORTS 

Case I : vS. G. is an American Negro female, 33 
years old, married and the mother of a daughter 18 
years old. The patient was first seen in the Medical 
Clinic of Freedmen’s Hospital in February 1944 
with a multinodular fibroid tumor of the uterus, 
which was successfully removed. In her case his- 
tory she called attention to "soft spots” in her skull, 
present since birth. Other members of her family 
were said to have similar defects regarded by them 
as a family secret. Indeed, the patient was ad- 
monished by some of her relatwes for betraying their 



Fig. 1. Case 1: Three views of the skull showing enlarged parietal foramina. 


suggestive . of an inherited character; the 
other- is a case of osteoporosis circum- 
scripta producing defects simulating en- 
larged’ parietal foramina. 

The typical x-ray findings in the two con- 
ditions, with adequate reviews of the 
literature, are fully covered in articles by 
Kasabach and Gutman (1) on osteoporosis 
circumscripta, and by Pepper and Pender- 
grass (2) on enlarged parietal foramina. 
The reader is referred to these compre- 
hensive treatises for such additional infor- 
mation as he may desire. 


secret and submitting to an x-ray examination of 
the skull. Large parietal foramina were well 
seen on the films (Fig. 1). 

According to the history similar defects of the 
skull occurred in the patient’s maternal grand- 
mother, a male cousin on the mother's side, and in 
two sisters, aged 24 and 32 years. A brother, 20 
years old, did not have these defects. The patient’s 
daughter had a normal skull. Since most of the 
members of her familj' did not live in the District of 
Columbia, they could not be seen for questioning. 

Case II; O. B., an American Negro female, age 
45, unmarried, came to the Surgical Clinic of 
Freedmen’s Hospital in November 1941, complain- 
ing of pain along the margins of her upper gums, 


' Prom the X-ray Department of Freedmen’s Hospital and Howard University College of Medicine, Washing- 
ton. D. C. Accepted for publication in July 1945. 
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Fig. 2. Case II; Shadows resembling enlarged 
parietal foramina in a patient with osteoporosis circum- 
scripta. 

radiating backward and of approximately a year’s 
duration. She had been advised to have her upper 
teeth removed, and this was done six months prior 
to her visit to our clinic, without relief of pain. 
The patient was then referred to the x-ray depart- 
ment with the clinical impression of a calculus in a 
salivary duct, but none was found on roentgen ex- 
amination. 

Routine films of the skull disclosed osteoporosis 
circumscripta. An unusual finding was roiraded 
symmetrical shadows located at the upper angle of 
the parietal bone on either side of the cranium. 
These shadows were sharply defined and resembled 
enlarged parietal foramina (Figs. 2 and 3). The 
skull defects were three in number, against two 
usually seen in enlarged parietal foramina. The 
location and shape of the shadows, however, fitted 
the description of enlarged parietal foramina. 

Three years later the patient was again examined. 
Decalcification of the skull had increased, . and the 
rounded shadows originall}' seen in the region of the 
parietal foramina were no longer present (Fig. 4.). 
This is strong evidence against a diagnosis of en- 
larged parietal foramina. The patient had no knowl- 
edge of defects in her skull or of the occurrence of 
such defects in any members of her family. Her 
only living relative was a brother, films of whose 
skull were normal. 


CONCLUSION 




Two cases showing bilateral rounded defects 

defects at the upper angles of the parietal foramina. In the other i” 

bones are presented. In one of these cases seem to be a part of they 

the findings are typical of enlarged parietal osteoporosis circumsenpta, 
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Fig. 4. Case II: Roentgenograms made three years after those reproduced in Figs. 2 and 3, showmg in- 
creased decalcification of the skull. The rounded shadows in the region of the parietal foramma are no 
longer demonstrable. 


not present in films taken three years after 
they were first discovered. 
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EDITORIAL 


Skeletal Lesions Associated with Neurohbroinatosis 


The discover}’' of an association between 
lesions involving various systems of the 
body is always a significant step in the 
vmderstanding of a disease process. Thus, 
obser^'ations on the skeletal defects asso- 
ciated with the multiple pedimculated 
tumors and cafe au lait spots character- 
istic of von Recklinghausen’s neurofibro- 
matosis have gone far toward clarifying 
the etiolog}’’ of that condition. That a 
relationship exists between the superficial 
tumors and the pathologic process in the 
bones has become increasingly apparent. 

Adrian (1), as early as 1901, called atten- 
tion to the frequent occurrence of bone 
lesions in neurofibromatosis, but Stahnke 
(9) was the first to regard these lesions as 
part of a systemic involvement. Brooks 
and Lehman (3) studied the bone changes 
in the disease and their report, published 
in 1924, is among the first in the American 
literature to recognize the osseous lesions 
as a characteristic manifestation of neuro- 
fibromatosis and one which may be of 
diagnostic significance, more especially in 
cases in which the so-called “classical” 
features are not fully developed. They re- 
ported seven cases, to which Lehman (6) 
subsequently added two more. Three 
types of bony change occurred: scoliosis, 
abnormalities of bone growth, and “ir- 
regularities of outline of the shafts of the 
long bones, including changes which in the 
x-ray film appear as subperiosteal cysts.” 

Though scoliosis was observed in all the 
cases recorded by Brooks and Lehman, 
and appears to be almost universally pres- 
ent, they do not consider it characteristic 
of the disease. In some instances, they be- 
lieve, it may be due to primar}’" changes in 
the spine, possibly developmental and pos- 


sibly related to the changes in the long 
bones, while in other cases it may be com- 
pensatory for unequal length of the lo-wer 
extremities. This latter feature was pres- 
ent in three of their patients, being due to 
excessive growih in two cases, involring 
the tibia and femiu, respectively, and to a 
shortening of the femur in a third, pre- 
sumably the result of cystic changa. 
Spontaneous overgTo^vth in lengtli of a 
single long bone these authors believe is to 
be found in no other condition than von 
Recldinghausen’s disease. It is their opin- 
ion that it is usually associated with a con- 
genital elephantiasis. N0rgaard (8) in a 
more recent paper attributed it to an em- 
bryogenic defect. 

Localized bone hypertrophy in associa- 
tion with neurofibromatosis was also ob- 
serr^ed by hloore (7), who reported four 
cases. The fact that a definite segmental 
relationship was found to exist between 
the affected nen^e and the overgrowth 
seemed to him to be the strongest ew- 

dence that the 'Ll" 

sponsible for the ^Rertrophy. The fac 
as he sees them are as follows: (l) 
ized hypertrophy is often enoug - 

dated with neurofibromatosis m a g 

mental relationship to 
that there is a causal relationship of 
neiw^e lesion to the bypertroph} . W 1 
hypertrophy is not ’ and 

is mixed over- and ^row-tli 

we believe represents uncontrolled gr 

rather than stimulation of 

The findings and hints of 

dartentis m two of these a 

it in the other two, ^ control of 
bearing on the question of 
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The third type of bone change noted by 
Brooks and Lehman varied from slight 
‘periosteal and cortical changes to large 
tumors having the roentgen appearance of 
bone cysts. These tumors are said to be 
composed of tissue similar to that found in 
the skin tumors in association with new 
formed trabeculae. Their observations, 
the authors believe, emphasize the fact 
that neurofibromatosis is a condition af- 
fecting osseous structures as well as skin 
and nerves. 

Pseud arthrosis and bowing of the lower 
leg as a concomitant of neurofibromatosis 
were reported by Ducroquet (4) in France 
in 1937, but seem to have escaped notice 
in the British and American literature 
until 1939, when Barber (2) recorded five 
cases of his own and presented in summary 
the ten cases of his French contemporary. 
In both series of cases there was definite 
evidence of a familial tendency. In four of 
Barber’s cases bowing of the leg had been 
present since birth. Pseudarthrosis fol- 
lowed osteoclasis or osteotomy for correc- 
tion of the deformity in two cases and 
fractures in two others. Moore’s report, 
cited above, also included a discussion of 
pseudarthrosis. Three cases selected from 
a series of eight were presented. In one 
case there was histologic proof of neuro- 
fibromatosis and in the others the clinical 
features were unmistakable. In discussing 
these cases, Moore states that, “since 
pathological nerves are found in relation 
to the pathological bone, it seems fair to 
assume that the two are related.’’ He be- 
lieves that the tumor of the nerve and tlie 
pseudarthrosis stand in the relation of 
cause and effect, though the mechanism of 
the production is not entirely clear. 

A recent report of a typical case of 
pseudarthrosis by Green and Rudo (5) 
adds further proof of the association of 
neurofibromatosis and pseudarthrosis. In 


their patient bone defects were observed 
previous to fracture. The fracture fol- 
lowed slight trauma and failed to unite 
until after excision of neurofibrornatous 
tissue at the fracture site. A second frac- 
ture went through a similar cycle. The 
excised material was identical microscopi- 
cally with the usual picture of neurofibroma. 
In this case it appeared that the intra- 
osseous neurofibromas developed from 
nerves within the bone rather than those of 
the periosteum. 

The reports cited above and others fur- 
nish cumulative evidence of the existence 
of bone involvement as well as skin and 
nerve lesions in neurofibromatosis. Par- 
ticularly convincing is the evidence that 
neurofibromatosis is the exciting cause of 
congenital bowleg and pseudarthrosis. In 
such cases a careful search should be made 
for other evidence of the disease, including 
cafe au lait spots and tumors of the periph- 
eral nerves and skeletal system. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s iVo/e— Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 
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Radiological Society of North America. — Secretary, D. S. 
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Avierican Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — -Secretary, Mac F. 

Cabal, 20 N. Wacker Dr., Chicago 6, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


ARKANSAS 

Arkansas Radiological Society. — Secretary, Fred Hames, 
M.D., Pine Bluff. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Gordon King, M.D., Children's Hospital, 
San Francisco. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco 8. Meets an- 
nually with California Medical Association. 

San Diego Roentgen Society. — Secretary, R. F. Niehaus, 
M.D., 1831 Fourth Ave., San Diego, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Joseph 
Levitin, M.D., 516 Sutter St., San Francisco 2. Meets 
monthlj' on the third Thmsday at 7:45 P.M., first six 
months of the year in Lane Hall, Stanford University 
Hospital, and second six months in Poland Hall, Uni- 
versity of California Hospital. 

COLORADO 

Denier Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month, Denver Athletic Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, ^lax Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

I-lorida Radiological Society. — Secretary-Treasurer, 
J. F. Pitman, jM.D. Blanche Hotel Annex, Lake City. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St.,'N. E., At- 
lanta 3. fleets in November and at the annual meet- 
ing of State Medical Association. 

ILLINOIS 


nUnois Radiological Society. — Secretary-Treasurer Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 


INDUNA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C._ Ochsner, M.D., Methodist Hospital, 
Indianapolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club: — Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., 101 W. Chestnut St., Louis- 
ville. 


LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana^ Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Orleans Parish Radiological Society. — Secretary, Joseph 
V. Schlosser, M.D., Charity Hospital of Louisiana, 
New Orleans 13. Meets first Tuesday of each month. 
Shreveport Radiological Club. — Secretary, Oscar 0. 
Jones, M.D., 2622 Greenwood Road. Meets monthly 
September to May, third Wednesday, 7:30 p.M. 


MARYLAND 

Baltimore City Medical Society, Radiological Sectim.— 
Secretary, Charles N. Davidson, M.D., 101 West Read 
St., Baltimore 1. 

MICHIGAN 

Detroit X-ray and Radium Society.-Seentary-Treamer 

E. R. Witwer, M.D., Harper Hospital, Detroit 1 . Meet 
ings first Thursday of each month from October to MU. 
at Wayne County Medical Society club rooms. 

MINNESOTA 

Minnesota Radiological Society.— Secrcm'. k. T- 
Strom, M.D., Minneapolis General Hospital, Mm 
apolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of 

John W. Walker, M.D., 306 E. 12th 

Mo. Meetings last Friday of each month. ^ 

St. Louis Society of Meets on 

Ernst, M.D., 100 Beaumont to May. 

fourth Wednesday of each month, October 

NEBRASKA 

Nebraska Radiologtcd Ho.y 

Donald H. Breit, M.D.. . ^Wednesday of each 

Omaha 5. Meetings third Wed'iKoaj 


Chicago ^Roentgen Society. — Secretary, Fay H. Squire, 
AI.D., 1753 W. Congress St., Chicago 12. Meets at the 
Palmer House, second Thursday of October, November, 
January, February’, March, and April. 


NEW ENGLAND ^ ^ 

migland Roentgen Ray 
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Hospitals, Boston, Mass. Meets monthly on third 
Friday at Boston Medical Library. 

NEW HAMPSHIRE 

New Hampshire Roentgen Society. — Secretary-Treasurer, 
Richard C. Batt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

Radiological Society of Ne70 Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbiiry Park. Meet- 
ings at Atlantic City at time of State Medical Society 
and midwinter in Newark as called. 


NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., East Rockaway, L. I. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Abraham H. Levy, M.D;, 1354 Carroll St., Bklyn. 13. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 

Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday evening each month, Octo- 
ber to May, inclusive. 

Central New York Roentgen Society. — Secretary-Treas- 
urer, Carlton F. Potter, M.D., 425 Waverly Ave., Syra- 
cuse 10. Meetings in January, May, and October. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Wm. Snow, 
M.D., 941 Park Ave., New York 28. 

Rochester Roentgen-Ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meets at Strong Memorial Hospital, third Monday, 
September through May. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Rqad, 
Rocky Mount. Meets in May and October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, Charles 
Heilman, M.D., 1338 Second St., N., Fargo. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Carroll C. Dundon, M.D., 11311 Shaker Blvd., Cleve- 
land 4. Meetings at 6:30 p.m. on fourth Monday of 
each month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. 
The Society meets annually. 

Philadelphia Roentgen Ray Society. — Secretary, Calvin 
L. Stewart, M.D., Jefferson Hospital, Philadelphia 7. 
Meets first Thursday of each month at 8:00 p.m., from 
October to May in Thomson Hall, College of Physi- 
cians, 21 S. 22d St. 


Pittsburgh Roentgen Society. — Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets second Wednesday of each 
month at 6:30 p.m., October to May, inclusive, at The 
Ruskin, 120 Ruskin Ave. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft,M.D., 103 Rutledge Ave.,Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frdre, M.D., 707 Walnut St., Chattanooga. 
Meets annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, 
X. R. Hyde, M.D., Medical Arts Bldg., Fort Worth 2. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 
Texas Radiological Society. — Secretary-Treasurer, R. 
P. O’Bannon, M.D., 650 Fifth Ave., Forth Worth 4. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1116 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle, 

WISCONSIN 

Milwaukee Roentgen Ray Society, — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin Slate Medical 
Society. — Secretary, S. R. Beatty, M.D., 185 Hazel St., 
Oshkosh. Two-day annual meeting in May and one 
day in connection with annual meeting of State Medical 
Society in September. 

University of Wisconsin Radiological Conference . — 
Meets first and third Thursdays 4 to 5 p.m., September 
to May, inclusive. Room 301, Service Memorial Insti- 
tute, 426 N. Charter St., Madison 6. 

CANADA 

Canadian Association of Radiologists. — Honorary Secre- 
tary-Treasurer, J. W. McKay, M.D., 1620 Cedar Ave., 
Montreal. 

La Societe Canadienne-Fransaise d’Electrologie et de 
Radiologic Medicates. — General Secretary, Orig^ne Du- 
fresne, M.D., Institut du Radium, Montreal. Meets 
on third Saturday of each month. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba . — Offices 
in Hospital Mercedes, Havana. Meets monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Passage of Contrast Substances Through the 
Hypopharynx. Karl Sjfndergaard. Acta radiol. 26: 
222-224. Jan. 22, 1945. (In English.) 

In order to establish a norm for deglutition, a study 
of swallowing of thick and thin media was undertaken. 
In no normal subject was there any retention of liquid 
medium in the valleculae, but with thick media reten- 
tion up to thirty minutes was observed. In the pres- 
ence of paralysis, retention was also observed, but it can 
be considered signiScant only when it lasts more than 
thirty minutes; other signs are of greater diagnostic 
importance. Lewis G. Jacobs, M.D. 

Diagnosis and Treatment of Strictures of the Aque- 
duct of Sylvius (Causing Hydrocephalus). Walter E. 
Dandy. Arch Surg. SI: 1-14, July-August 1945. 

Strictures of the aqueduct of Sylvius (the iter) are 
congenital maldevelopments characterized by replace- 
ment of the channel by glial tissue, resulting in internal 
hydrocephalus. In infants the diagnosis is' simple and 
fairly reliable; if the phenolsulfonphthalein test shows 
obstruction in the ventricular system and the inion 
(external occipital protuberance) is low, the obstruction 
is at the aqueduct. If the inion is high, the obstruction 
will be at the foramina of Magendie and Luschka. The 
altered position of the inion is due in the latter case to 
enlargement of the contents of the posterior fossa, and 
in the former to depression of the tentorium. 

Strictures of the aqueduct in older children and 
adults produce few localizing signs, and ventriculogra- 
phy may be required for differentiation from tumors 
without sipis of localization. Filling of the aqueduct 
and anterior part of the fourth ventricle excludes a 
stricture, but air shadows showing obstruction in the 
aqueduct may be due either to stricture or tumor. In 
such cases cerebellar exploration has usually been done. 
It is now possible, however, in most cases to reach a 
correct diagnosis by a study of the shape of the air 
shadow as disclosed by ventriculography, provided fill- 
ing of the ventricular system ahead of the obstruction is 
complete, A triangular or funnel-shaped shadow is 
typical of stricture. Occasionally an obstruction due 
to a diaphragm may lead to confusion, but this is rare. 
Even ventriculography may be unnecessary and a 
diagnosis may be established on the basis of the height 
of the inion, determined preferably by roentgen ex- 
amination. As suggested above, with a posterior fossa 
tumor the inion will usually be higher than normal. If, 
however, the head is oversize, the sutures are separated, 
and there is evident hydrocephalus, "without elevation of 
the inion, a diagnosis of stricture of the aqueduct is 
highly probable. The author was able to make a 
diagnosis on this basis in 5 cases. 

Treatment is by third ventriculostomy, through a 
lateral approach. In patients over one year of age good 
results can alrnost always be secured, although some- 
times reoperation may be necessary. In the author’s 
series of 29 patients in this age group, 24 were living and 
well, 4 of these with some degree of mental retardation. 
In patients under one year the chance of a good result is 
much less, a possible reason being the failure of the sub- 
arachnoid spaces to reopen after release of the pressure. 
Of 0.1 patients in this age group who were operated 


upon, 21 were known to be still alive. The hydro- 
cephalus was cured in 12, but only 5 of these had a 
normal or nearly normal mentality. For this reason, 
operation is considered inadvisable in infants ivith a 
head circumference over 50 to 52 cm. 

Leivis G. Jacobs, M.D. 


THE CHEST 

Experiences with the Photoroentgen Method in 
Chest Surveys; Analysis of 156,000 Examinations. 
Archie Fine and T. B. Steinhausen. Ohio State M. J. 
41: 709-710, August 1945. 

The authors have reviewed 156,000 examinations of 
prospective aviation cadets. Examinations were made 
by the photoroentgen method, with 4 X 5-inch films, 
and suspicious lesions were restudied on 14 X 17-inch 
films. The smaller films were of excellent quality, and 
the authors feel that for screening purposes a pair of 
stereoscopic 4 X 5-inch films is as satisfactory as a single 
14 X 17-inch film. [With this conclusion all will not 
be in agreement. One frequently hears the opinion ex- 
pressed that in the reading of chest films, the single 14 
X 17-inch film often brings to the eye lesions not so 
quickly or readily seen when peering into the stereo- 
scope, the stereoscopic films being favored for additional 
approach to certain lesions previously discovered.] The 
incidence of tuberculous and non-tuberculous lesions in 
the group examined is given in tabular form. 

Percy Delano, M.D. 


Discussion on Modem Conceptions of Industrial 
Lung Disease. Charles L. Sutherland, Richard Faw- 
citt, and John Craw. Proc. Roy. Soc. Med. 38: 519- 
534, July 1945. 

Sutherland opens this discussion of pneumoconiosis, 
quoting from the Annual Report (for 1943) of tJic 
Senior Medical Inspector of Factories: " Admit- 

tedly, with the exception of silicosis and asbestosis, wc 
are only touching on the fringes of the pneumoconi- 
oses. . . . Exposure to an industrial dust . . • docs n 
necessarily imply the existence of a 
disease, or present or future disablement, any mme 
than the discovery of asbestosis bodies m . j 

itself determines anything but exposure to aste tos 
dust, and that, not necessanly to a significant d^j.^ 
A distinction is made between 
due solely to free silica, which is ^ ^uccd 

name of "classical silicosis,” and the P « 

by mixed dusts. The characteristic teion of cl ^ 

silicosis is the so-called siHcotic nodule, comp 
whorled collagenous tissue, containing neripli^ry. 

interstices but more aggregate on the 

These nodules are scattered in the 

lungs, producing the familiar snows o j_ 

film Between the nodules ^-ce^ihle. 

ness, but no striations are a final 

Actually the nodule represents to of the 

result, inasmuch as it marks the en^jj^lion is 
noxious silica dust, though radiolog ca lyn_^^>i'_^ 
the first pathognomonic ,■ j purcau rccog- 

South African Miners' Phthisis Met "inertast'i 

nizes "well marked linear striation ani jojar 

arborization” as radiologic evidence of P 
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stage, but these finditigs are not usually accepted in 
England and America. 

Sutherland considers every case of silicosis as 
potentially tuberculous and stresses the importance of 
study of all films for signs of infection. 

Coal miners are exposed to a variety of dusts. 
Three types of lung changes are recognized: reticula- 
tion, nodulation, and massive fibrosis. Silica probably 
plays a large part in the production of these lesions, al- 
though its action is modified by other dusts. Massive 
fibrosis has been variously ascribed to: (1) blocking of 
the lymphatics; (2) coalescence of nodules; and (3) 
infection. A fourth factor may be irritation. 

Asbestosis is not produced in the same way as silico- 
sis, for finely ground asbestos dust has been shown ex- 
perimentally to have no irritative elTect. Owing to 
the size and shape of the particles, there is damage to the 
bronchi, leading to dilatation; the pleura is thickened 
and adherent at its base, and there is also an interstitial 
fibrosis accompanied by emphysema. Definite x-ray 
changes are described as a ground-glass appearance of 
the lung parenchyma with a fine stippling. 

Faweitt emphasizes, as does Sutherland, the im- 
portance of co-operation between the radiologist and 
clinician and an exhaustive occupational history for 
the diagnosis of pneumoconiosis. He stresses, also, 
the necessity of careful radiographic technic, since 
"the x-ray picture of reticulation may be produced in 
the normal way by change in technique.” He also con- 
trasts the effects of organic and inorganic dusts. A 
series of illustrations is presented showing pneumo- 
coniosis in hematite iron ore workers, illustrating in- 
dividual variations in the process and some of the pit- 
falls in differential diagnosis. Hematite ore dust is of 
the radiopaque type and may be demonstrated in the 
lungs after a brief period of employment, though 
disease is not necessarily present. 

Craw devotes his part in the discussion to a correla- 
tion between the radiologic findings in hematite ore 
workers and the pathological anatomy. He makes the 
point that the dense radiological shadows are due to 
the simple accumulation of particulate hematite, and 
that there is no stimulation of collagenous fibrosis and 
practically no increase in reticulin fibers. He con- 
cludes, also, that nodulation without massive fibrosis is 
a rare condition; that large-sized classical nodulation 
occurs only in the presence of established tuberculosis 
and is always associated with solid fibrotic masses; 
that the fibrotic response in the lungs bears no rela- 
tionship to the total amount of silica or hematite 
present. Percy J. Delano, M.D. 


Carbon Tetrachloride Poisoning. A Report of 
Twenty Cases with One Death. S. M. Dillenberg and 
C. M. Thompson. Mil. .Surgeon 97: 39-44, July 1945. 

Twenty cases of carbon tetrachloride poisoning are 
reported. Two men worked with this solvent in a con- 
fined compartment on a submarine, without adequate 
ventilation; the others inhaled the fumes while in or 
near the compartment over a period of two days. The 
initial symptoms in all 20 cases were headache, malaise, 
backache, anorexia, nausea, and vomiting. Nine pa- 
tients with gastro-intestina) symptoms only were 
treated aboard the submarine tender and recovered 
without complications in four days. Albuminuria was 
present in 11 cases and these patients were admitted 
to the dispensary. Seven men recovered in a week 


without untoward sequelae; the others were critically 
ill, and one died. These cases are described in detail. 

The 4 severely ill patients presented a typical toxic 
nephrotic syndrome, with puffiness and swelling of the 
soft tissues of the face, hands, and feet. Two patients 
exhibited the waxy pallor and facies of nephrosis. All 
4 patients had retention of nitrogenous waste products 
in the blood stream. Despite the signs of kidney 
damage, no red blood cells were found in the urine. In 
contradistinction to cases of carbon tetrachloride poison- 
ing recorded in the literature, no clinical evidence of 
liver damage was shown by these patients. In no case 
was the liver palpable or tender at any time, and none 
of the patients was jaundiced. One of the most 
promineiit physical findings was severe flame-like sub- 
conjunctival hemorrhages which slowly disappeared 
over a period of four weeks. 

Chest x-ray findings in the 4 serious cases varied from 
a mild prominence of all lung markings in one patient 
to complete consolidation of all five lobes in a man in 
whom acute pulmonary edema developed after apparent 
improvement. This complication occurred nine days 
after exposure, and the patient died despite all treat- 
ment. Roentgenograms are reproduced. 

A Case of Primary Lung Cancer, Presumably Arisen 
from an Old Tuberculous Cavern. Gregers Thomsen 
and Sv. A. Chrom. Acta radiol. 26: 230-238. Tan 22 
1945. (In English.) 

A case report of a "squamoepithelial” carcinoma of 
the right upper lobe of the lung which probably arose in 
an old tuberculous cavity. The correct diagnosis was 
not^made until necropsy, due to the confusing mixture 
of signs of tuberculosis and tumor. The possible role of 
tuberculosis in the development of cancer is discussed 
and various writers are quoted. 

Lewis G. Jacobs, M.D. 

Tumor of the Lung Due to Cryptococcus histolyticus 
(Blastomycosis). B. A. Dormer, J. Friedlander, F. J. 
Wiles, and F. W. Simson. J. Thoracic Surg. 14: 322-^ 
329, August 1945. 

Certain yeast-like fungi, the blastomyces, may pro- 
duce local lesions involving skin and bones or may be- 
come generalized', producing lesions of the internal or- 
gans, most commonly the lungs. Among the organisms 
causing blastomycosis is the so-called Cryptococcus. 
Cryptococcus capstilalus (Darling) produces the fatal 
histoplasmosis. Cryplococcus histolyticus is the cause of 
a not uncommon form of meningitis. Ho previous 
report of pulmonary tumor due to the blastomyces 
could be found. 

The authors’ patient was a 12-year-old boy who had 
a large, well defined mass in the right mid-lung field, 
demonstrable roentgenographically. It was removed 
surgically and found to be hard, fibrous, and slightly 
lobulated. It was easily enucleated from the lung and 
weighed 1 1/2 pounds. Microscopically the picture 
was that of a granuloma with Cryptococcus histolyticus 
found readily in the tissue. A meningitis developed 
postoperatively which did not respond to ordinary drugs 
but cleared up with potassium iodide. The spinal 
fluid was injected into the lung of a guinea-pig, which 
died on the fifty-second day. The guinea-pig’s lung 
showed a chronic interstitial pneumonitis and multiple 
yeast-like bodies morphologically identical with Cryp- 
tococcus histolyticus. Harold O. Peterso.n, M.D. 
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Tularemic Pneumonia. Review of American Litera- 
ture and Report of 15 Additional Cases. Byron M. 
Stuart and Roscoe L. Pullen. Am. J. M. Sc. 210: 
223-236, August 1945. 

Twenty-one cases of tularemic pneumonia (6 pre- 
viously reported) are summarized, bringing the total 
number recorded in the American literature to 268. In 
115 of these a definite history^ of contact with animals 
was obtained, rabbits being implicated in 92. In 171 
cases the tularemia was of the ulceroglandular, oculo- 
glandular, or glandular type, and in 97 of the ty- 
phoidal type. Reports from various sources indicate 
that pneumonia is more common in the typhoidal type. 
Pulmonary' involvement has been attributed by some 
to hematogenous dissemination and by others to in- 
halation of the organisms. 

The 95 autopsy reports in the literature on patients 
dy'ing with tularemia showed lesions of tularemic pneu- 
monia in 69, an incidence of 72.6 per cent in fatal cases. 
The most frequent pulmonary involvement in these 
cases was a lobular or a confluent lobular pneumonia 
affecting one or more lobes. The nodules may' show 
caseous necrosis, and actual cavities have been ob- 
served. An accompanying pleural reaction occurs in 
about half the cases of tularemic pneumonia. 

In tularemia of the ulceroglandular, oculoglandular, 
or glandular type the pneumonic symptoms may follow 
from one or two day's to many months after the develop- 
ment of the localized infection. In the typhoidal cases 
the infection appears to originate as a primary pneu- 
monia. In general, pulmonary' symptoms are less se- 
vere than those associated with other primary forms of 
pneumonia. The fever curve is spiking in character, 
while the pulse rate is relatively slow. The physical 
findings are usually' those of an aty'pical pneumonia. 
Even though the pleuropulmonary involvement is dem- 
onstrable roentgenographically, the physical examina- 
tion in some patients may reveal nothing of significance. 

The most consistent roentgenographic features are 
enlarged and nodular hilar shadows usually occurring 
early in the disease Bihss and Berland (Radiology 41 : 
431, 1943) thought that the non-typhoidal cases usually 
showed hilar adenopathy with subsequent involvement 
of the lung parenchy'ina or the pleura, while in the ty- 
phoidal cases parenchymal involvement might not be 
preceded by' hilar adenopathy'. Abscess cavities are 
demonstrated occasionally. 

In ty'pical cases of tularemia the diagnosis may be 
made from careful clinical and roentgenologic investi- 
gation. Only the demonstration of B. Uilarense in the 
upper respiratory tract, however, establishes the tula- 
remic nature of the pulmonary lesions. In the absence 
of an occupational history', ulceration, and lymph node 
invoUcment, the diagnosis of tularemia rests upon the 
laboratory findings, especially agglutination tests, 
though these cannot be relied upon until after the sec- 
ond n eek of the disease, and in fulminating infections a 
positive test may' be delay'ed or may' never be present. 
Material secured by lung puncture or from secretions 
or autopsy material may be inoculated into small ani- 
mals with consistently reliable results. 

Tularemic pneumonia may' be mild and transient, 
and, except for roentgenography', may go unrecognized. 
On the other hand, pulmonary' involvement may con- 
tribute largely to the death of the patient. Pneumonia, 
like tularemic peritonitis or pericarditis, is of grave prog- 
nostic significance, especially if bilateral. The pneu- 
monia may' last from a few days to several weeks. WTien 


the duration is longer than three weeks, a complication 
such as an abscess, secondary infection, or fibrosis 
should be suspected. 

Unless there is evidence of secondary' infection, the 
treatment is largely supportive or symptomatie. 

Benjaiux Coplesux, M.D. 

Loeffler’s Syndrome Associated with Creeping Erap- 
tion (Cutaneous Helminthiasis). D. 0. Wright and 
Edwin M. Gold. J.A.M.A., 128: 1082-1083, Aug. 11, 
1945. 

Loeffler’s syndrome consists of the triad of transient 
and migratory pulmonary infiltration, paucity of symp- 
toms and physical signs, and peripheral eosinophilia. 
It is thought to be an allergic phenomenon and has been 
reported associated with tuberculosis, A scan's infection, 
trichinosis, asthma, Malta fever, Endameha histolytica 
infection, and pollinosis. Wright and Gold state that 
cutaneous helminthiasis represents an additional etio- 
logic factor. This opinion is based upon observations 
of nine patients in whom roentgenologically' visible 
transient pulmonary infiltration developed during the 
comse of the nematodal skin infection. 

John F. Hoi.t, M.D. 

(University of Michigan) 


Production of Growth by the Action of the Pituitary 
Gland on the Vascular and Hemopoietic Systems: 
Interrelationship Between the Lungs and the Pituitary 
Gland. Robert C. Moehlig. Am. J. Roentgenol. S4: 
109-127, August 1945. 

Evidence is presented to support the view that the 
pituitary gland produces growth by' the formation of 
blood vessels and by supply'ing blood to the tissues; that 
there is a reciprocal relationship between the lunp wit i 
their vital functions of oxygenation and respiratory- 
water metabolism and the pituitary gland. Some of 

the points made by' the author are as follow's . 

(1) The production of localized gigantism has been 

seen in association with arteriovenous fistula o an 
tremity, showing that it is by an increase in the vascular- 
development with consequent increase in blood suppb 
that growth takes place. Assuming that the pitmtaiy 
gland induces growth by developing the circulatory y s- 
tera of the body and hemopoiesis, there is no need 
assume the presence of specific hormones by 

mones since all endocrine glands would be affected y 
this mechanism as well as the body as a whole. 

(2) Congenital hypopituitarism resul s m a 
development of the vascular systOT with a 

blood supply to the tissues, rraulting in as 

dwarfism of cretinism and other ^r ^ 

well can be explained on this same basjs. .-oijablr 

(3) The eosinophilic cells of the the 

are Sponsible for vascular development 

basophilic cells are responsible for cancer, 

(4) Primary' diseases ^ ^chronicpuImon-'^D- 

cju-onic pulmonary suppuration, _ pituitary 

^eoarthropathy, are often associated 
chromophil hyperplasia. It “Idch calls 

disease produces an hemopoie.sis, and 

for vascularization, oxygenation, and I 

this in turn results in a compensatory y P rp 
ituitary chromophil cells. .i,r>wn between the 

relationship has been shown bet 


(5) A close relationship has 

osterior pituitao’ lobe and th a.^^ Papl, M-D. 
harmacologic effects. 
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Spontaneous Mediastinal Emphysema. M . H. Stciii. 
New York State J. Med. 45: 1G59-1GG2. Aug. 1, 1945. 

The symptoms produced by sponlnucous mediastinal 
emphysema may closely simulate those of coronary 
occlusion, pericarditis, pulmonary embolism, and dis- 
secting aneurysm of the aorta. The differential diagno- 
sis, therefore, is of importance. The usual predisposing 
causes are trauma to the chest, unusual pulmonary ef- 
fort, such procedures as induction of pneumothorax, 
pneumoperitoneum, tracheotomy, bronchoscopy and 
neck dissections, and infections such as tuberculosis, 
pneumonia, diphtheria, and influenza. Most cases oc- 
cur in young adult males. 

The rupture of pulmonary alveoli allows air to escape 
into the surrounding pulmonary tissue, whence it fol- 
lows fascial planes to the hilus of the lung and into the 
mediastinum. There it infiltrates the tissues between 
the heart and anterior chest wall, producing severe pain, 
often simulating angina particularly since the radiation 
is identical. The pain may be aggravated by deep 
breathing, turning the head or body, or by swallowing. 
If the air continues to arrive in the mediastinum and is 
trapped there, cardiac compression may produce serious 
complicating effects. Fortunately this does not occur 
often, as the ruptured alveolus is usually sealed off 
fairly promptly and in most cases the air is absorbed 
over a period of several days. In some there is a con- 
comitant spontaneous pneumothorax which is almost 
invariably over the left upper lobe. This tends to com- 
press the lung and often produces a self-limiting effect 
on the emphysema. The air in the mediastinum may 
leak into the neck, chest wall, shoulders and arms, pro- 
ducing subcutaneous emphysema there. It may de- 
scend through the diaphragm into the retroperitoneal 
space and may even go into the abdominal wall and 
down over the lower extremities. 

The most significant diagnostic finding is a peculiar 
sound heard over the left border of the sternum on sys- 
tole, variously described as a crunching, bubbling, 
crackling, crepitant, or clicking sound. It is heard best 
with the patient holding his breath at the end of expira- 
tion. Cardiac dullness is partially or completely oblit- 
erated. Usually no significant constitutional symptoms 
are present. The electrocardiogram is usually normal. 
Other laboratory tests are commonly negative. 

X-ray studies of the chest may show a collection of 
air in the anterior mediastinum between the heart and 
chest wall on the lateral view or parallel to the heart 
border in the anteroposterior view, but a negative x-ray 
picture does not invalidate the diagnosis. The associ- 
ated pneumothorax will be apparent when present. 
[The author does not note that air in the neck, chest 
wall, and shoulders should be easily recognizable radio- 
graphically.] 

In most cases, the prognosis is good, a^ the air is 
gradually absorbed without surgical intervention. In 
severe cases, with compression of the heart and great 
vessels, aspiration of the trapped air may be needed. 

Two cases of spontaneous mediastinal emphysema 
are reported. Bernard S. Kalayjian, M.D. 


Occlusion of the Superior Vena Cava Due to Syphi- 
litic Mediastinitis. Collateral Circulation After Nine- 
teen Years. Frederic D. Zeman. J. Thoracic Surg. 
14: 330-338, August 1945. 

A case of occlusion of the superior vena cava attribu- 
table to syphilitic mediastinitis with secondary venous 


thrombosis is recorded. The patient was first seen in 
ig2G, at the age of 49, with a typical picture of superior 
vena cava obstruction of six months’ duration, clinical 
and laboratory evidence of syphilis, and a history of 
chancre as a young man. He was actively treated for 
syphilis and showed some clinical improvement. Eight- 
een years later (November 1943) he again presented 
himself, complaining of prccordial pain and dyspnea on 
exertion, which are attributed to hypertensive cardio- 
vascular disease. He now had large varicose veins over 
the thorax, but the only symptoms referable to the vena 
cava obstruction were a sense of fullness and throbbing 
of the head on bending over. The venous pressure in 
the arms was elevated and could be made to rise by con- 
stricting the thorax ; circulation time from the arms was 
delayed. The patient was still alive at the time of the 
report and seemed well adjusted to the obstruetion in 
the superior vena cava. 

The roentgenograms as reprodueed do not show very 
clearly the changes described. Diodrast was injected 
in the cubital veins of both arms, and folloiving this the 
collateral circulation on the chest wall was fairly well 
demonstrated. The obstruction in the vena cava is not 
satisfactorily shown. An obstruction in the left sub- 
clavian vein is seen quite clearly. 

From a review of the literature it is evident that ob- 
struction of the superior vena cava is unusual, and 
thrombosis of that vessel is an even greater rarity. In 
the reported cases syphilis was a common cause of both 
thrombosis and external constriction of the large veins. 

From a clinical point of view the presence of transi- 
tory edema of the head and neck observable on rising in 
the morning and disappearing slowly in the upright posi- 
tion is pathognomonic of venous obstruction in the 
upper mediastinum. Harold O. Peterson, M.D. 

Value of Kymography for the Differential Diagnosis 
Between Aneurysm of the Aorta and Mediastinal 
Tumor. Bryan Fabricius. Acta radiol. 26: 89-98, 
Jan. 22, 1945. (In English.) 

The author studied 29 cases of aortic aneurysm and 
11 of mediastinal tumors kymographically to determine 
the accuracy with which the two conditions could be 
distinguished. He concludes that it is not possible in 
all instances to make this distinction, as some aneu- 
rysms fail to show linear rarefactions .and characteristic 
pulsation, while these features maj be present in tumors 
which are highly vascular and in intimate connection 
with the aorta. Lewis G. Jacobs, M.D. 

Ebstein Type of Tricuspid Insufficiency: Roentgen 
Studies in a Case with Sudden Death at the Age of 
Twenty-Seven. Donald deF. Bauer. Am. J. Roent- 
genol. 54: 136-144, August 1945. 

Ebstein’s disease of the heart is a rare congenital mal- 
formation consisting essentially of downward displace- 
ment of the tricuspid valve in an otherwise completely 
developed heart. The right auricle is greatly enlarged 
and the foramen ovale is usually patent. The true 
right auriculoventricular ostium is enlarged. A case is 
presented in detail, the seventeenth in the literature and 
the fourth in which sudden death occurred. The pa- 
tient was 27 years old at the time of death. The roent- 
gen evidences of tricuspid insufficiency were: massive 
enlargement of the cardiac shadow to the right and left 
in the absence of pulmonary congestion and in the pres- 
ence of vigorous pulsations ; a prominent upper medias- 
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tinal shadow with widened superior vena cava; ■ en- 
largement of the right atrium and ventricle and actual 
difficulty in visualizing the small left ventricle. 

L. W. Paul. M.D. 

Myocardial Infarction — ^Roentgen Diagnosis. Leo 
H. Garland. U. S. Nav. M. Bull. 45: 89-96, July 1945. 

In most instances the clinical diagnosis of myocardial 
infarction is reasonably reliable. However, in cases in 
which the history or electrocardiographic findings are 
inconclusive or not in agreement, additional data are 
desirable. In these cases fluoroscopy, roentgenog- 
raphy, and roentgenkymography may be useful. 

Fluoroscopic detection of myocardial damage is de- 
pendent on localized abnormalities of curvature or mo- 
tion of the cardiac silhouette. Flattening and dimin- 
ished excursion of the ventricular wall are the most 
common findings. Bulging and paradoxical pulsation 
are less frequently seen. Roentgenograms are useful 
for determination of heart size and shape. 

The technic of and indications for roentgenkymog- 
raptiy are discussed. Positive kymographic findings in 
niyuf arflia! infarction include ( 1 ) localized diminution 
or ah'.tnce of pulsation, ( 2 ) systolic expansion or para- 
doxkal pulsation, and (3) partial systolic expansion or 
<ruii-toUc irregularities. Negative findings do 
not cxcii'dc the possibility of infarction but appear to 
Kcur ill than 30 per cent of cases. The degree of 
i.viii'jgraphic abnormality usually parallels the extent 
wr ■ w-riiy of infarction. 

.A c:-.- i- reported in which myocardial infarction was 
lorrretly cliagno-ed on the basis of kymographic find- 
ings, in -pile of negative electrocardiographic and in- 
infmii cuiniMl evidence. The diagnosis was verified 
at atiUi;,- y. H. H. Wright, M.D. 


Dextrocardia with Situs Inversus Complicated by 
Chronic Rheumatic Aortic and Mitral Endocarditis. 
C.eorgc W. Parson. Ann. Int. Med. 23: 102-107, 
July 1045 


Dextrocardia complicated by acquired organic heart 
disease uiv.st Ik rare, for Abbott and Russek (Am. J. 
M Sc . 204 . .iVtj, 1942), reporting a case with calcareous 
aortic stenosis, listed only five previous case reports. 
Ill these, the acquired lesions tvere mitral stenosis, 
hypertensive heart disease, coronary thrombosis, 
iiyperUnsive and coronary heart disease, and syphilitic 
aortitis and aortic insufficiency. Apparently no in- 
stance (if dextrocardia complicated by combined aortic 
and mitral endocarditis has been previously recorded. 

1 he author’s patient was a 24-year-old white woman, 
in whom dextrocardia had been recognized at the age of 
one month. Her infancy, childhood, and early adult 
life had been normal; she had married at the age of 
lx and had two children, 31/2 years and 14 months old. 
1 licre was a history of an acute febrile illness at the age 
of 21, with red, swollen, painful joints. During the 
patient s second pregnancy a cardiac lesion was recog- 
nized. but apparently no myocardial failure developed. 
Dyspnea and edema occurring post partum responded 
to digitalis and diuretics. The chief complaints on 
admission were pain in the right side of the chest and 
‘•throbbing of the heart.” 


The patient appeared weak and chronically ill. 
Blood pressure was 9.5 to 105 mm. Hg systolic and 50 
mm. dia.stolic. The temperature was not elevated. 
The heart rate was 111 ) per minute. The cardiac apex 


impulse was visible and palpable well outside the mid- 
clavicular line, 11 cm. to the right of the mid-stcniai 
line. On auscultation a loud harsh systolic aortic mur- 
mur and a distinct diastolic aortic murmur were 
present. The first mitral sound was loud and cres- 
cendo. 

Fluoroscopic and roentgenographic examination re- 
vealed a transposition of the heart, moderate cardiac 
enlargement, a small right-sided aortic knob, enlarge- 
ment of the conus of the right ventricle, increased 
markings in the lung fields, and enlarged hilar shadows. 
The left leaf of the diaphragm was higher than the 
right. In the left oblique view the .significant finding 
was a dorsal displacement of the barium-filled esoph- 
agus by an enlarged left auricle. A transposition of 
the stomach- and colon was demonstrated by fluoro- 
scopic and roentgenographic examination following a 
barium meah 

The diagnosis of endocarditis was based on the 
history of the acute febrile illness resembling rheumatic 
fever and the physical findings. A pronounced systolic 
basal thrill and a loud, well transmitted systolic and a 
distinct diastolic aortic murmur in a young person are 
indicative of chronic rheumatic aortic endocarditis. 
The fluoroscopic and roentgenographic findings of en- 
largement of the conus area of the right ventricle and 
of enlargement of the left auricle are the usual structural 
changes demonstrable in mitral stenosis. The broad, 
notched P-waves in Leads I and II of the electrocardio- 
gram were evidence of left auricular strain, and inverted 
T-wave changes in Leads II and III suggested right 
ventricular strain. Both of these are produced } 
mitral stenosis. Stephen N. Tager, M.D. 


On the Relationship between the Heart Volume and 
Various Physical Factors. Gunnar BiBrck. Acta 
radiol. 25: 372-378, Sept. 20, 1944. (In English.) 

Among the different correlation factors for the eya u ■ 
ation of the heart volume, body height, body ’ 
body surface, and basal metabolism are most > 

considered. Minor factors are blood i 

muscular development, and volume of the ri- 
proper. In a study of 136 persons ranging m age fro 
thirteen to seventy years without serious gci 
ease or circulatory disturbances body heiSht 
found to be unsuitable as a correlation ' , 55 . 

estimation of the relative heart vo ume. , 
tion whether body weight or body f/ , 5 „.crcd 

as a correlation factor was not conclusive^ ^ 
by the observations, the difference . yhe 

obtained by the two methods being 
dependence of the heart . ..jjtaljolimi 

lism appeared not entirely reliable u cn yiie 

as calculated by means of oxygen const P 
, Unriv wemht and neari 


vas caicuiaieu uy » , , 

clationship between body weigh imd hi^art 

vas found to be especially ® rre!.ifio» 

narked obesity. In such persons ^ 

leart volume to body surface apj^ Sch.'HDT. M-D- 


THE DIGESTIVE SYSTEM 

r Tumors of the Esophu^- 
Ralph Adams 
Surg. 14: 279-286, 

1 esophageal tumors arc ra , aiit !iof' 
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add 3 more cases and tabulate the collected series as to 
microscopic diagnosis. Polyps formed the largest group, 
35 cases. The next largest group was made up of the 
myomas and leiomyomas, IG cases. There were 8 fibro- 
mas, 9 papillomas, 6 lipomas and lipomyomas, and G 
cysts. Other tumors of less frequent occurrence in- 
cluded aberrant thyroid, adenoma, hemangioma, myxo- 
fibroma, neurofibroma, osteochondroma, and giant-cell 
tumor. 

Roentgenograms illustrate the three case reports, but 
with one exception the reproductions arc unsatisfactory. 
The surgical problems involved in the three cases are 
discussed in detail . The cases were handled differently, 
but good results followed operation in each instance. 

The roentgen diagnosis of these tumors does not 
seem to present any particular difficulty, with the ex- 
ception of intramural extramucosal lesions, where it 
might be difficult to decide whether the mass were en- 
tirely extrinsic to the esophageal wall. Barium will 
flow evenly around the intraluminal tumors, producing 
a picture in strong contrast to the narrow irregular 
channel of a carcinoma. 

Harold O. Peterson, M.D. 


Physiological Delay at the Cardia. 'Franz Sprensen. 
Acta radiol. 26 : 225-229, Jan. 22, 1945. (In German.) 

Eighty-five patients with no symptoms referable to 
the esophagus were examined after ingestion of a con- 
trast meal to determine the normal opening time of the 
cardiac sphincter. In 63 no delay at all was observed 
at the cardia ; of the other 22, 13 showed a delay of half 
a minute or: less, 4 a delay of half a minute to a minute 
and a half, and 1 a delay of twenty-five minutes. All 
but 3 of those with delay were women. In 3 patients, 
including the one with twenty-five minutes delay, sub- 
sequent examination showed organic disease of the 
stomach as an underlying cause. Fourteen of the 
healthy individuals with delay were re-examined fast- 
ing; 13 then showed no delay, and the amount of re- 
tardation in the other was lessened. 

Lewis G. Jacobs, M.D. 


Chronic Hypertrophic Antrum Gastritis. Julian 
Arendt. Ann. Surg. 122: 235-252, August 1945. 

The author reviews the diagnostic signs of antral 
gastritis and points out the deceiving similarity to 
malignant growth. He emphasizes the importance of 
a complete history referable tb the upper gastro-intes- 
tinal tract. Golden is quoted as stating that gastritis 
is frequently accompanied by disturbance in motility, 
antral spasm, and prepyloric narrowing, as well as hy- 
pertrophy of the pyloric muscle. In view of the above 
statements, the author considers visible pyloric hyper- 
trophy or antral spasm in an adult helpful in the diag- 
nosis of chronic hypertrophic gastritis. A second sign 
is a change in the mucosal pattern, with swelling, stiff- 
ness, and deformity of the mucosal folds, yet without 
a break in their continuity. If there is a break in their 
continuity, ulceration is present and a malignant neo- 
plasm is a good possibility. The author states that 
^rly opening of the pylorus %vith a deformed antrum is 
in favor of carcinoma, while delayed opening with a 
similar deformity is in favor of antral gastritis. 

Seven cases are reported, but the diagnosis of hyper- 
trophic gastritis might be questioned in some of these. 

Sydney F. Thomas, M.D. 


Invagination of the Stomach: A Case Diagnosed by 
Means of Roentgen Examination. Kai Dohn and Borge 
Faber. Acta radiol. 26: 56-68, Jan. 22, 1945. (In 
English.) 

A case of gastro-gastric intussusception due to a pe- 
dunculated leiomyoma, diagnosed roentgenologically, 
is reported. Although there was spontaneous reduc- 
tion in eleven days, the patient died of intercurrent 
infection. Twenty-four other cases in the literature are 
reviewed, and references to most of these are included. 
The condition is usually due to a benign pedunculated 
tumor. In 0 of the 14 cases studied by roentgenograms, 
the diagnosis could be established by this means. Clin- 
ically the condition mimics pyloric obstruction; a pal- 
pable tumor, often associated with bloody vomiting, 
melena, or anemia, is a common finding. 

Lewis G. Jacobs, M.D. 

Solitary and Multiple Carcinomas of the Upper Ali- 
mentary Tract: Their Location, Age and Sex Incidence, 
and Correlation with the Plummer-Vinson Syndrome. 
Aage Videbsek. Acta radiol. 25: 339-350, Sept. 20, 
1944. (In English.) 

In a study of 1,313 cases of cancer of the upper ali- 
mentary tract (extending from the lips to the gastric 
antrum), the author found significant differences in the 
site of predilection for the various sex and age groups. 
In women, tumors predominated in the postcricoid re- 
gion, the posterior pharyngeal wall, the entrance to the 
esophagus and its cervical portion. In men, tumors 
most often occurred in the lower lip, at the base of the 
tongue, in the piriform sinus, and .the lower esophagus. 
In other regions of the upper alimentary tract, there 
was no significant difference in tumor occurrence be- 
tween the two sexes, nor was there any appreciable 
difference with regard to histologic characteristics which 
would explain the differences in radiosensitivity in the 
sexes. 

The Plummer-Vinson syndrome was seen less fre- 
quently in Denmark than in Sweden, a fact which 
probably accounts for the considerably smaller per- 
centage of women suffering from upper alimentary 
tract cancer in Denrhark. Multiple carcinoma was ob- 
served slightly more often in men than in women. 
Apparently the upper alimentary canal shows a particu- 
lar tendency to the occurrence of successive carcino- 
mas. Ernst A. Schmidt, M.D. 

A Search for Symptomless Gastric Cancer in 500 
Apparently Healthy Men of Forty-Five and Over. 
Morris E. Dailey and Earl R. Miller. Gastroenterology 
5: 1-4, July 1945. 

In an attempt to discover minimal gastric malignant 
lesions, a survey was made of 500 white men of forty- 
five or over, who were free of digestive complaints 
other than gas or constipation. Anyone who followed 
an altered diet, even rarely took antacids, or gave a 
history of gastro-intestinal distress was excluded from 
the series. All were examined by barium meal and 
fluoroscopy, and any individual whose stomach showed 
a hint of abnormality returned for a complete gastro- 
intestinal series with films. A considerable number of 
non-gastric abnormalities were revealed and these are 
listed. The most common cause for requesting films 
was a prepyloric deformity. Twenty-nine men were 
suspected of having gastric disease on fluoroscopic 
examination; roentgenograms were normal in 23 of 
these cases, probably normal in 3; one patient was 
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found to have a gastric ulcer; one, antral gastritis; 
one a suspected antral polyp. 

The authors conclude that a survey of the general 
population in search of gastric cancer is not vorth 
while. Even if a lesion is found, follow-up studies are 
all but impossible. Mortality rates, autopsy statistics, 
and hospital census data do not give a full picture of the 
incidence of silent gastric cancer. Studies of selected 
groups, as those with pernicious anemia, should be ex- 
panded. as this seems a profitable approach to the 
problem. Since all individuals with the slightest 
symptoms were excluded from this simvey, the authors’ 
results in no way detract from the view that even mild 
dyspepsia in older persons demands prompt and ade- 
quate investigation. 


Some Cases of Intestinal Tuberculosis in Phthisics, 
with Reference Especially to the Prognosis. Sv. B. 
Larsen. Acta radiol. 26: 117-132, Jan. 22, 1945. (In 
English.) 

The author studied 32 cases of pulmonary tuberculo- 
sis in 4vhich a diagnosis of secondary intestinal tubercu- 
losis was based on laboratory and roentgenologic proof. 
T4vcn iy-one patients were re-examined after intervals of 
U'.T! ro eight years, and of these only 3 showed an en- 
tirely normal picture, although at the time most of the 
g rou ps were asymptomatic, with their pulmonary lesions 
un-e>fe(i. Lewis G. Jacobs, M.B, 

Sigr.ificance of Garmon’s Point in the Normal and 
Abnormal Functions of the Colon. Julian Arendt. 
Am. J. Koentgenol. 54: 149-155, August 1945. 

A point in the proximal mid-third of the transverse 
colon, corresponding to the contraction ring in the 
large bowel of animals first described by Cannon, is also 
found in man and can be demonstrated roentgenologi- 
cally. The point is visualized as a contractionringoras 
the point where distinct changes in filling and contrac- 
tion of the bowel occur. Thus it may be noted that the 
ascending colon and the first part of the transverse are 
contracted while the balance of the colon is of normal 
caliber , or vice versa. It is the author’s belief that this is 
the pivotal point of a change in innervation between the 
vagus and the pelvicus and, on the sympathetic side, 
between the splanchnicus superior and inferior. For 
roentgen demonstration an antagonism between these 
neurological units is necessary. Spastic contraction of 
the distal unit is considered a frequent cause of spastic 
constipation. L. W. Paul, M.D. 

Periodic, Spontaneously Remittent Volvulus and the 
S^ptoms in Cases of Colon Elongatum. Flemming 
Kprgaard. Acta radiol. 26: 163-184, Jan. 22, 1945. 
(In English.) 

Volvulus is often asymptomatic, especially if it in- 
X o VM a twist of 180° or less. Three cases are reported 
in nluch a periodic, spontaneously remittent volvulus 
was diagnosed radiologically. The symptoms were 
recurrent attacks of abdominal pain for years, occur- 
nng n itliout obvious cause and relieved by lying down. 
L mical findings were slight, but in all patients radiog- 
rap ij showed a localized volvulus in an abnormally 
ong onp of colon, without ileus; an enema or a change 
o pwition would straighten out the loop. A number 
of ot icr Cases of elongated colon are presented in which 
the author thought a similar condition had occurred. A 


case pf volvulus of the sigmoid accompanied by a cop- 
rolitb and marked secondary changes is also described. 

Lewis G. Jacobs, M.D. 


Radiologic^ Study of Cecocolic Invagination in the 
Adult. Rene-J. Gilbert, and J. Garcia-Caldcron 
Acta radiol. 25; 251-268, Sept. 20, 1944. (In French.) 

Basing their conclusions on a case of adenocarcinoma 
of the cecum described in detail, the authors discuss the 
various radiological phenomena important for the 
diagnosis of cecocolic invagination in the adult. Ex- 
amination with the aid of both the barium meal and 
the barium enema, is considered. It is possible to 
arrive at a general diagnosis of invagination by a barium 
meal study, but this method does not permit a differ- 
ential diagnosis between the two anatomically differ- 
ent cecocolic types. The morphologic signs obtained 
after the barium meal are: (1) dystopia with ascending 
passage and dilatation of the terminal loop of the ileum, 
smooth or dentulated in outline and ending in a bcak- 
like protrusion; (2) lack of visualization of the cecum 
and of a more or less extensive portion of the right colon 
and even the transverse colon; (3) narrow intestinal 
lumen {defile enlMque) with longitudinal striation, in 
extension of the above-mentioned “beak" of the 
terminal loop of the ileum and exactly following the 
axis of the colon ; (4) lacunar dilatation of the colon 
by the invagination, the lacunae being bordered by an 
opaque margin and traversed by either fine mucous 
folds or dense haustral shadows, producing the so-called 
“accordion” appearance. Phenomena (1) and (2) 
may also occur in colocolic invagination. The com- 
bination of the phenomena (3) and (4) results in the 
so-called “five parallel bands” aspect, which is pathog- 
nomonic for intracolic invagination. 


The signs observed during the barium enema K- 
mination may be divided into those seen during the 
rocess of filling, during the process of reduction, and 
Pter complete reduction. During (he process of fil mg, 
ne observes the arrest of the barium column in form o 
cup (without diagnostic significance), in form of a 
gure 3, in form of a trident or, rather rarely, as a seg- 
lentary radiopacity of the central canal. In addi- 
on, the so-called "mantle lacuna” may be seen, due to 
ue deeper penetration of the radiopaque medium along 
ae sheath of the invagination. During the ^ 

zduclion, the more or less rapid disappearance o 
icuna is noted, (similar in appearance to the n 
rawal of a piston from a syringe”). 
idriclim of the invagination, the 
ersists in the case of tumor. By air " 

ompression the characteristics of ' . j 

liminisbed caliber, sickle-shaped < piie 

irrainal loop of the ileum will be filled vit 
in the other hand, retraction, 
mdus, and convergence of the mucosal folds ma) 
e due to peritoneal adhesions. _■ 

In the differential diagnosis, ” benign or 

ivagination must be considcrc . cecocolic in- 

lalignant, is the most corn-on cause of cc-o^ 
agination in the adult. Ernst A. Schmidt, 

Roentgenological S. Schorr- 

le Large Intestine. A. 

m. J. Roentgenol. 54: of ihr 

On the basis of roentgen studies, am 
olon can be divided into two types- 



Vol. 40 


Abstracts of Current Literature 


G19 


(1) The diffuse type. The roentgenologic appearance 
is similar to that of idiopathic ulcerative colitis, from 
which it cannot be distinguished. 

(2) The localized type. This has a more distinctive 
roentgen appearance and is characterized by: (a) 
the relative length of the stretch occupied by the filling 
defect of the colon ; (h) the often multiple occurrence of 
obstruction of the lumen ; (c) the incompleteness of the 
narrowing of the lumen as compared to malignant sten- 
osis; (d) the insignificance or even absence of pain upon 
distention by the barium enema, in contrast to the 
acute pain of malignant stenosis; (e) the frequently 
gradual merging of the filling defect into the normal 
contours of the intestine; (/) the partial maintenance 
of elasticity of the intestinal wall, evidenced by widen- 
ing of the lumen upon introduction of barium ; (g) the 
more or less normal mucosal relief in the involved por- 
tion, and (It) the more or less complete restoration to 
normal after vigorous antiamebic treatment. 

L. W. Paul, M.D. 


Two Cases of Internal Biliary Fistulae. Enar 
Brandel. Acta radiol. 25: 333-338, Sept. 20, 1944. 
(In German.) 

Internal biliary fistulae have been known for a long 
time and are, as a rule, easily recognized by radiog- 
raphy. Kehr reported a 5 per cent occurrence in his 
large material of gallbladder operations while Prevot 
observed them only in 0.39 per cent of his autopsy 
cases. The most common causes of internal biliary 
fistulae are cholelithiasis, duodenal or gastric ulcers, and 
occasionally cancers. In about half of the cases there 
exists a communication between the gallbladder and the 
duodenum; in about one- third of the cases between the 
gallbladder and the colon; in about 10 per cent be- 
tween the gallbladder and the stomach. Only in very 
rare cases do the fistulae involve the appendix, the 
thoracic cavity, the urinary tract, or the uterus. Due 
to the vagueness of symptoms, the clinical diagnosis 
without radiography is extremely difficult. Two cases 
diagnosed and observed by the author are described in 
detail. Ernst A. Schmidt, M.D. 


THE DIAPHRAGM 

Traumatic Right Diaphragmatic Hernia: Case with 
Delayed Herniation of the Liver and Gallbladder. 
Clifford H. Keene and Benjamin Copleman. Ann. 
Surg. 122: 191-196, August 1945. 

Traumatic hernia rarely occurs through the right 
hemidiaphragm. The incidence as given by Hedblom 
(Ann. Int. Med. 8: 156, 1934), on the basis of the litera- 
ture, is 5 per cent. In a series of 857 traumatic hernias, 
he found the liver to be involved in only 14 (1.6 per 
cent). 

In the authors’ case, ivhich followed a plane crash, 
films made immediately after the accident showed no 
herniation. About three months later, the patient be- 
gan to have pain in the right lower thorax, which was 
Worse after eating. Peristaltic gurgles were heard high 
in the right axilla. A chest film now showed a homoge- 
neous shadow in the right lower thorax, while abdominal 
films failed to demonstrate the lower margin of the 
liver. A barium enema study showed the hepatic 
fiexure to be unusually high in position. It was as- 
sumed. therefore, that the liver had migrated into the 


chest, and to confirm this impression, cholecystography 
was done. It revealed "a markedly elongated, narrow 
gallbladder, the fundus of which was directed upward 
toward the right axilla.” At operation for repair of the 
hernia, the liver was found in the right thorax, lying 
completely upside down. The right hemidiaphragm 
was contracted and shrunken posteriorly and medially. 
The gallbladder was stretched into a long, thin, tube- 
like structure extending from the posterior-superior por- 
tion of the chest down into the abdomen. 

The liver was rotated 180° into its normal position 
and the rent in the diaphragm was repaired after crush- 
ing the right phrenic nerve. Postoperative cholecysto- 
grams showed a normal appearing gallbladder. 

[The shadow interpreted as the distorted gallbladder 
in the reproduction of the cholecystogram is not too 
convincing. — S.F.T.] Sydney F. Thomas, M.D. 

Four Cases of Diaphragmatic Intumescence. Aage 
Wagner. Acta radiol. 26: 239-247, Jan. 22, 1945. (In 
English.) 

The author reports 4 cases in which there was a pro- 
nounced upward bulge of the diaphragm at the right 
cardiophrenic angle. In 3 the diagnoses were, re- 
spectively, congenital short esophagus with hiatus her- 
nia, subdiaphragmatic cyst, and diaphragmatic hernia 
containing liver tissue. The fourth case was thought to 
be a pericardial lipoma, but the diagnosis is uncon- 
firmed. ' Lewis G. Jacobs, M.D. 

THE MUSCULOSKELETAL SYSTEM 

Osteomyelitis Caused by Granuloma Inguinale: 
Report of a Case with Cultivation of the Donovan 
Body in the Yolk Sac of the Developing Chick Embryo. 
Walter H. Sheldon, Ben R. Thebaut, Albert Heyman, 
and Margaret J. Wall. Am. J. M. Sc. 210: 237-245, 
August 1945. 

Although extragenital lesions of ^anuloma inguinale 
are not uncommon, skeletal involvement is rare. Such 
lesions are generally believed to be the result of contact 
infection, but the occasional occurrence of multiple 
widespread extragenital lesions has suggested a hema- 
togenous dissemination. In .support of a systemic dis- 
ease, also, are the cases of bone lesions without the 
occurrence of skin ulcers. 

A case of osteomyelitis due to granuloma inguinale is 
reported in a 43-year-old colored male. He struck his 
shin about six months before admission and sustained a 
bruise, which persisted. He injured the bruised area 
again and an ulcer formed. His knee subsequently be- 
came stiff. Three weeks before admission a small ero- 
sion of the penis adjacent to the corona was observed. 
The patient insisted' that the ulcer on his leg had been 
present for a long time before the appearance of the pe- 
nile lesion. The blood Kahn reaction was negative. 
The sedimentation rate was 125 mm. in one hour. The 
Ducrey and tuberculin skin tests were positive. The 
Frei test was negative, but the complement-fixation 
test for lymphogranuloma venereum was positive. 

Roentgenograms of the leg showed a large bone de- 
fect, about 4 cm. in diameter, in the proximal portion of 
the tibia at the level of the tubercle. The cavity was 
surrounded by moderately sclerotic bone. There was 
irregular thickening of the adjacent periosteum. The 
other bones were normal except for a cystic area in the 
anterior portion of one of the ribs. The clinical impres- 
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sion was that the lesion was a tumor. Biopsies from 
the granulation tissue of the leg, and later from the 
penis, showed granuloma inguinale. Donovan bodies 
were isolated in pure culture by inoculation into yolk 
sacs of chick embryos of a portion of the biopsy 
material. Biopsy of the lesion in the rib showed no 
evidence of granuloma inguinale. Treatment consisted 
of Fuadin intramuscularly, and sulfonamide powder 
and tyrothrycin locally to the lesions in the leg and 
penis. 

Only 4 other cases have been found in the literature 
in which the diagnosis was proved by histologic exami- 
nation. There are recent reports of arthritic manifesta- 
tions with extensive lesions in the joints of the hands 
and feet. Occasionally there has been noted an eleva- 
tion of the serum globulin and the alkaline phosphatase. 

Benjamin Copleman, M.D. 


On Reticulum Cell Sarcoma in the Bones. Thomas 
Rosendal. Acta radiol. 26; 210-221, Jan. 22, 1945. 
(In English.) 

The author discusses 4 cases of reticulum-cell sar- 
coma metastatic to bone and a fifth case of generalized 
periosteal reticulum-cell sarcoma, a condition not pre- 
viously described. In 3 instances the lesions were osteo- 
lytic, in 1 osteoblastic, and in 1 there was vertebral col- 
lapse only. The prognosis under roentgen therapy is 
comparatively good, with some prospect for a perma- 
lu-nt cure. Lewis G. Jacobs, M.D. 


Malignancy of Giant Cell Tumors; A Study on Giant 
Cell Tumors and Allied Affections in Bone, with Refer- 
ence Specially to Their Malignancy. Sigurd Ry 
Aiidcr>en. Acta radiol. 26; 11-35, Jan. 22, 1945. (In 
English.) 

This report covers 48 cases diagnosed as giant-cell 
tumor including all cases adequately examined at the 
Radium Center in Copenhagen and in the Finsen Insti- 
tute between 1930 and 1943. Most cases were referred 
from other hospitals, and several were recurrences. 
One case (in the femur) was probably a primary osteo- 
genic sarcoma, wrongly diagnosed. The other 47 were 
distributed as follows ; 


Giant-cell tumors in epiphyses of the long 

bones 11 

Giant-ceil tumors in short bones or soft tis- 
sues 3 

Osteitis fibrosa in long bones 8 

Osteitis fibrosa generalisata 3 

Giant-cell tumor of upper jaw ' 1 

Osteitis fibrosa of upper jaw 2 

Epulis gingivae 19 


The pathological picture was enormously varied, 
and the author was unable to distinguish by micros- 
copy the cases which might be considered true neo- 
plasrns. In only one case (head of the right humerus) 
did malignant change occur, three years following 
roentgen therapy. This was confirmed by repeated 
microscopic study. The important point clinically is 
that an osteogenic sarcoma in the beginning not in- 
frequently may to ihe jioint of deception resemble a be- 
nign giant-cell tumor, and particularly that the roent- 
genologic pictures of the two conditions may be exactly 
alike; so that the possibility’ of the case being an osteo- 
genic sarcoma cannot be e.\cluded with certainty except 


on the basis of a histologic examination.” Since occa- 
sional giant-cell tumors may become malignant it is 
necessary to repeat the biopsy if new symptoms super- 
vene. Unnecessary mutilating operations should be 
avoided . While it is not generally agreed whether sur- 
gery is the treatment of choice, the author leans in 
that direction. The use of both forms of treatment 
offers no advantage. Lewis G. Jacobs, M.D. 


Cystic Forms of Cancer Metastases in Bone. Beiigt 
Engfeldt. Acta radiol. 25; 317-324, Sept. 20, 1944. 
(In French.) 

Cystic cancer metastases of the bone are rare. Ac- 
cording to Engfeldt, only 4 cases have been described 
in the medical literature: 2 following cancer of tlie 
breast, 1 following cancer of the esophagus, and 1 after 
cancer of the prostate. He adds a case following adeno- 
carcinoma of the lung with mucous secretion. The 
metastases occurred in the spine, pelvis, right femur, 
tibia, sternum, and clavicles. The metastatic involve- 
ment gave rise to no symptoms and was discovered in- 
cidentally during a chest examination for cough and 
shortness of breath. The metastases ranged from pea 
to hazelnut size and occurred both as isolated lesions 
and in groups. The peculiar cystic character of these 
metastases is probably due to two factors: the abun- 
dant mucous secretion of the tumor cells and their 
tendency to slow and expansive growth. The trails of 
the metastatic cysts exhibited both osteoclastic and 
osteoplastic characteristics. 

Ernst A. Schmidt, M.D. 


Isolated Myeloma in a Fourteen Year Old Boy. 
ustus Kaufman. Am. J. Surg. 69: 129-132, July 
A case of isolated myeloma of the skull in a fourteen- 
ear-old boy is presented.- The chief complaint was 
ersistent localized pain of two weeks’ duration, in t ic 
ight occipital region, and a suddenly enlarging mass in 
bis area. Past illnesses were negligible with the ex- 
eption of a severe trench mouth, three months preti 
usly. The only abnormal finding on examination was 
cystic mass 3/4 inch in diameter over the right occip- 
al bone. This was not freely movable and was 
mder to palpation. A roentgenogram revealed an 
rea of bone rarefaction in this region, with a cnarac 
itic punched-out appearance. The J ' 

’ise normal. Complete x-ray studies of the skeleto 
isclosed nothing further of significance. • 

At operation, as much of the tumor was re 
ossible, and the edges of the bone were e«rettcd. 
istologic diagnosis was myeloma 
,tal of 1,755 r was administered through ^ P 
0 the right occipital region in fractionated d^es me 
airty-three-day period. The factors 'vere 200 1 - 
ma., 1 mm. Cu filter, 60 cm. distance Comp^^^^ 

pilation followed, but later “ Approximately 

air. Roentgenograms showed the 

mr years after the removal of the , ,,o„c. 

efect in the skull almost respect. 

t that time the patient seemed n , r particu- 

An isolated myeloma is an ,^.^0 saw this 

rlyinayoung boy Dr James . 

aticnt, suggested that tne je o<ii,clioii of 

light have been an exciting fact P . ,i,(. 

le tumor. It is of interest ^ age of 

atient died of myelogenous leukemia at 
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Late Bone Lesions in Caisson Disease. Three Cases 
in Submarine Personnel. C. C. Michael James. 
Lancet 2: 0-8, July 7, lO-lS. 

Three men were examined twelve years after a single 
severe attack of "bends” as a result of being trapped for 
two and a half to three hours under increasing pressure 
in a submarine sunk in a collision to a depth of 120 feet. 
The men were of similar age and experienced the same 
conditions, but the bone lesions were much more severe 
in one case, probably because this man had stniggled 
violently to open a stop-cock at the time of the accident. 
It is thought that the increased cireulatory rate during 
the recovery period following his strenuous activity 
would tend to permit more rapid absorption of the 
gases while the pressure was increasing, and more com- 
plete distribution through the body. The increasing 
atmospheric carbon dioxide was believed to be a factor 
in the severity of the lesions. 

Roentgenograms in the three cases showed small 
rounded areas of rarefaction surrounded by a thin shell 
of hypercalcification in the ends of the long bones, con- 
firming the pathology of infarction followed by aseptic 
necrosis and incomplete repair. In the severe case the 
heads of both femora had partially collapsed, resulting 
in well marked osteoarthritis deformans. 

Rickets in Iceland. Niels Dungal. Am. J. M. Sc. 
210: 70-76, July 1945. 

Because rickets in Iceland rarely occurs in its most e.x- 
treme forms, the work of Thoroddsen, who found the 
disease in 51.5 per cent of children up to two years of 
age, has been doubted. 

The author examined 239 Icelandic chiidren from 
three months to two years old. Clinically special at- 
tention was paid to the fontanelles, parietal promi- 
nences, occipital flattening and hairlessness, rachitic 
rosary, Harrison’s groove, and deformities of the ex- 
tremities. No single sign was considered sufficient for 
a diagnosis. A distinct rachitic rosary practically 
never occurred alone. Few signs were found in the ex- 
tremities. 

Roentgenograms of a knee, wrist, and particularly of 
an ankle were taken of each child. The principal 
diagnostic criterion was the appearance of the line of 
calcification at the epiphysis. Instead of being 
straight, clear-cut, and narrow, as in normally growing 
bone, the line is indistinct, indented, and broken. In 
severe cases only a broad band of uncalcified tissue is 
seen; eventually the distal end becomes broad and 
concave. The trabeculae of the spongiosa become 
blurred and the diaphysis loses its strength and straight- 
ness. The medial articular margin of the tibia appears 
to be broader and flattened so that the condyle becomes 
pointed. Sometimes the lateral condyle also assumes 
this appearance. While the roentgenographic findings 
in the author’s series generally conformed to the clinical 
findings, occasionally unmistakable clinical signs w’ere 
present when no definite radiologic signs could be found. 

The author found 77 per cent of ail children to have 
rickets. His survey showed that every child would 
develop rickets unless some kind of prophylaxis was 
received. It appeared that the usual cod-liver oil 
dosage was insufficient, and that only those children 
had normal bones who had had artificial sun baths for a 
iong period of time. Because of the long dark rvinter 
nronths, specific antirachitic therapy is required. The 
^ong summer days do not afford adequate protection. 

Benjamin Copleman, M.D. 


Infantile Dwarfism (Encephalomyelitis) in Siblings. 
John Monfort, Silik H. Polayes, and Reuben vSorkin, 
Am. J. Dis. Child. 70: 4-8, July 1945. 

Detailed case histories arc presented of two sisters 
who apparently ceased to grow mentally or physically 
after the age of three months. The facts that these 
children were the offspring of parents (Italian) who were 
first cousins and that the mother had 8 miscarriages in 
15 pregnancies suggest a possible inherited familial 
background or constitutional factor contributing to the 
etiology. Both pregnancies were uneventful, no for- 
ceps were used in the deliveries, which were normal, and 
no immediate postnatal complications developed. 

The older child w'eighed 71/2 pounds at birth in 1935 
and only 8 pounds 2 ounces at the time of writing, when 
she had reached the age of seven and a half years. 
Muscular spasms began at the age of three months, and 
the child gradually assumed an attitude of spastic 
flexion of all joints. Laboratory examinations at five 
years of age, including blood chemistry, blood cell and 
differential counts, urinalysis, and Wassermann tests, 
were essentially negative. An elecfro-encephalogram 
showed practically no cerebral activity. 

Roentgen examination of the skeleton showed vary- 
ing stages of development from two months to eight 
years. All bones had a ground-glass appearance, w'ith 
definite thinning of the cortex and a corresponding 
wide medullary space. The calvarium showed all 
fontanels entirely closed and bone thickness of a two- 
year-old child. The semicircular canals, usually not 
visualized after two months of age, were very distinct. 
There was prognathism of the maxilla and recession of 
the mandible, but the diminution of the width and 
depth of the posterior and middle fossae characteristic 
of microcephalus was not present. The pituitary fossa 
was very small. The frontal sinuses were present. 
Encephalograms revealed cystic dilatations in the mid- 
brain. Development of the epiphysis of the head of 
the humerus approximated that of an eight-year-old 
but the carpals showed only three ossification centers, 
typical of a two-year-old. The lower extremities 
averaged a bone age of five years. 

The younger sister exhibited similar findings on hos- 
pital admission, at the age of two years. She died un- 
expectedly about eight months later. Autopsy re- 
vealed an external hydrocephalus with pressure atrophy 
of the pituitary gland and cerebral degeneration and 
atrophy, especially of the cortical ganglion cells. The 
pars intermedia was cystic. The thymus had almost 
completely retrogressed and was represented by a small 
quantity of connective and tymphoid structure with 
complete calcification of a few corpuscles. The thyroid 
was small, showing a number of areas of fetal paren- 
chyma, although the remainder of the gland was of 
normal structure. The adrenal glands showed medul- 
lary hypoplasia. Lester M. J. Freedman, M.D. 


Case of Cleidocranial Dysostosis. Helge Eltorm. 
Acta radiol. 26: 69-75, Jan. 22. 1945. (In English.) 

The author reports a case of cleidocranial dysostosis in 
a woman 52 years old. There were also failure of de- 
velopment of the permanent teeth, maldcvelopinent of 
the wrists and elbows, brachj^phalangia, bilateral coxa 
vara, and maldevelopment of the thoracic vertebral 
bodies. The patient’s mother also had cleidocranial 
dysostosis, but no other member of the family. 

Lewis G. Jacobs, M.D. 
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Hereditary Multiple Exostosis. Review of the 
Literature and Report of a Case with Homer-Bemard 
S3mdrome as a Complication. Lloyd D. Fisher, Clare 
Parsons, and Cecil C. Cutting. Permanente Found. M. 
Bull. 3: 124-136, July 1945. 

A case of hereditars' multiple exostosis, with one 
lesion arising from the third rib and producing a 
Homer’s syndrome, is presented. Approximately half 
of the members of the patient’s family were affected 
with exostotic lesions. Roentgenograms are repro- 
duced. 

The confusion of nomenclature in hereditary multiple 
exostosis is discussed. The literatiure is reviewed, and 
the clinical pictiue, pathology, pathogenesis, eugenic 
implications, aud etiology are considered. 

Case of Cystic Tuberculosis in Bone and Joint. 
Ingolfur Blondal. Acta radiol. 25: 366-371, Sept. 20, 
1944. (In English.) 

The author describes a case of tuberculosis of the left 
hip joint combined with a cystic process in the upper 
part of the femur. Repeated examinations showed 
spread to the adjoining portions of the femur, the 
acetabulum, and the pelvis. The course of the disease 
was slowly progressive, but a definite healing tendency 
was ob\nous after about eight years’ duration. At this 
time, however, the patient, who had been obseiv’ed from 
die age of three years to the age of eleven, died of 
miliarj- tuberculosis. 

The diagnosis of tuberculosis of the hip joint in this 
i.asc is based on the clinical picture, the strong tubercu- 
lin reaction, and the death from miliary tuberculosis. 
1 here was no confirmation by histologic examination or 
by demonstration of tubercle bacilli. 

Ernst A. ScmaoT, M.D. 

Osteochondritis Dissecans of the Supratrochlear 
Septum. W. S. MUlrnan. Canad. M. A. J. 53: 55-57, 
July 1945. 

Osteochondritis dissecans consists in a necrotic 
process which separates a bone fragment beneath an 
articular cartilage. This fragment may later become 
a loose body in the affected joint. Trauma is con- 
sidered the most probable etiologic agent. The 
disease is one of young adults, usually males, and most 
commonly involves the medial femoral condyle, but 
has been described elsewhere. 

The author presents the findings in a man of 29 years 
who complained of pain in the elbow and inability to 
completely extend the joint. There was a history of 
injury fifteen years previously but there had been no 
intervening disabilitj' and no recent trauma. Radio- 
graphic study revealed a small loose fragment in the 
elbow joint^ space on the medial side and a punched- 
out defect in the supratrochlear septum with a fuzzy 
outline. The opposite elbow was normal. The frag- 
ment was removed surgically and on pathologic study 
diagnosed "osteochondroma.” The patient was re- 
lieved of his symptoms. 

Bernard S. Kalayjian, M.D. 


Osteochondritis Dissecans of the Head of the Femur. 

radiol. 25: 269-304, Sept. 

-0, 1944. (In German.) 

The cases of osteochondritis dissecans of the femoral 
head may be divided into two groups: primary' and 
secondary . The first stage of primary osteochondritis 


dissecans is represented by aseptic necrosb, forming a 
focus of lessened resistance. Under the inaucnce of 
strain or injury, a pathologic fracture develops in the 
most exposed part of the head, i.e. in the upper pole. 
This fracture engenders aseptic necrosis, which results 
in osteochondritis dissecans. This theory, originally 
formulated by Axhausen, is supported by the fact that, 
as a rule, the disease affects hard-working laborers! 
Secondary osteochondritis dissecans is observed in 
cretinism and in fractures of the femoral neck. Jfulti- 
ple hereditary' anomalies of the epiphyses (Ribbing 
ty'pe) and multiple osteochondritis dissecans probably 
belong to the secondary category'. 

The author describes several cases of an intermediate 
form between Perthes’ disease and osteochondritis dis- 
secans. For these latter forms the term “osteochon- 
dritis deformans dissecans” or “osteochondrosis de- 
formans dissecans” is suggested. 

Ernst A. SaotiDT, M.D. 


On the Incidence of Osteochondrosis. Sv. A. 
Chrom. Acta radiol. 26: 49-55, Jan. 22, 1945. (In 
English.) 

Osteochondrosis is defined as the syndrome character- 
ized by low back pain accompanied by a narrowed 
interver-tebral disk (usually fifth lumbar) with hyper- 
trophic changes and sclerosis of the borders of the ad- 
jacent vertebral bodies. There may also be a relative 
displacement of the bodies, simulating a spondylolis- 
thesis. The material evaluated consists of one year's 
patients, 50 women and 82 men, and of these 20 had the 
characteristic picture. As controls, 63 patients with- 
out back pain were studied (they' had been referred for 
barium enema), comprising 37 women and 26 men. 01 
these, 2 showed typical changes, but on further qua- 
tioning 1 of the 2 was found to have characteristic 
symptoms and appears to have been included arnong the 
controls by accident. The other represents an inciden- 
tal asymptomatic osteochondrosis. Spondylosis de- 
formans and prolapse of the nucleus pulposusarc to be 
differentiated, the latter by myelography. 

Lewis G. Jacobs, m.u. 


Iheumatoid Spondylitis, with Special Reference 
■ly Diagnostic Criteria. Arthur J. Present. 

Vest. Med. 63: 10-13, July 1945. 
n an eighteen-month period, 75 young 
umatoid spondylitis were admitted to ^ > 
leral Hospital. In such cases an earlyjha^ ^ 
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The joints .sliowcd a hazy, blurred, or ground-glass 
appearance. The sharp penciled double lines about the 
inferior cartilaginous portion of the joint had become 
broken or disappeared, so that the margin was broad- 
ened and irregular. There was no rarefaction of the 
vertebral bodies and no ligamentous calcification in 
these early cases. ' Loss of the normal lumbar curve was 
a striking feature in sonic instances. Nineteen mod- 
erately advanced cases constituted the second group. 
These patients showed more pronounced sacroiliac 
manifestations, usually associated with apophyseal 
changes, especially in the lumbar area. Rarefaction 
of the adjacent ilium was frequent, as were mottling and 
a loss of trabecular definition. Fragmentation, scal- 
loping, and obliteration of the joint margins was ob- 
served. In the apophyseal joints erosion, with rough- 
ening or scalloping of the facets, was visible, and the 
joint spaces were narrowed. Calcification of the spinal 
ligaments was observed in 9 cases of this group. In the 
third group, consisting of 7 advanced cases, the picture 
ranged from ankylosis of the sacroiliacs and one or more 
apophyseal joints, with or without ligamentous calci- 
fication, to extensive ankylosis of all the diarthrodial 
joints of the entire spine, including the costovertebral 
articulations. 

The author adds that radiotherapy is apparently 
effective in arresting the progress of the disease. 

Maurice D. Sachs, M.D. 


On Bechterew’s Disease from the Roentgenologic 
Point of View. Kristian Overgaard. Acta radiol. 
26: 185-209, Jan. 22, 1945. (In English.) 

After discussing the symptoms and pathology of an- 
kylopoietlc spondylarthritis, or Bechterew’s disease, 
the author describes the roentgen changes. The sacro- 
iliacs are often involved in the early stages, the char- 
acteristic picture being a scattered, slightly cloudy 
group of opacities about the joint, with subchondral 
spotty decalcification and vague, blurred demarcation. 
Confluence of small rarefactions may give the appear- 
ance of widening of the joint; this is more common in 
the lower portion. Osteophytes may be formed across 
the joint. As the disease progresses, the new bone for- 
mation predominates and the joint pattern is effaced by 
new-formed, slightly compact osseous tissue, through 
which remnants of the articular outlines can often be 
distinguished. In far-advanced cases, every vestige of 
the joint may be effaced. These characteristic changes 
were present in all (31) of the author’s cases. Changes 
in the vertebrae are less important from the standpoint 
of diagnosis because, though they are distinctive, they 
are of relatively late appearance. Sometimes slight 
halisteresis of the vertebral bodies (seen only on the 
lateral view) is an early change. Flattening of the 
lumbar lordosis and a highly placed arcuate thoracic 
kyphosis without change in the individual vertebrae 
are characteristic. Changes in the intervertebral ar- 
ticulations are shown in the oblique view' in most cases. 
Later calcifications occur in the ligaments. These find- 
ings make diagnosis easy. 

Fourteen of the author’s patients were given roent- 
gen therapy (180 kv., 1 mm. copper and 1 mm. alumi- 
num filter, 10 X 15-cm. fields, maximum 4 fields, ISO 
to 200 r X 2 per treatment). The immediate syrapto- 
niatic improvement was good and w'as sustained in 9 of 
the 10 patients followed (from one to four years). 

Lewis G. Jacobs, M.D. 


Duvernay’s “Forage” of the Femoral Epiphysis: 
Follow-Up Examination of 41 Cases. Jurgen Ernst. 
Acta radiol. 26: 70-88, Jan. 22, 1945. (In French.) 

The operation discussed here consists of boring one 
or more holes in the head and neck of the femur, which 
may or may not then be filled with dead bone. The 
pain of arthroses of the hip is relieved and the condition 
improved by the procedure. The moile of action is not 
clear. The operation is most effective in cases charac- 
terized by osteoporosis and cyst-like degenerations in 
the bone; in the type characterized by sclerosis and os- 
teophyte formation ivith cystic degeneration it is less 
effective. 

Forty-one such operations w'crc done in 39 patients 
in the fourth to the eighth decades, with symptoms for 
less than one to over thirty years. In 8 the changes were 
secondary to trauma. Immediately after the operation, 
90 per cent of the hips were painless or improved ; after 
six months, 70 per eent; after 2 years, 70 per cent- af- 
ter six years, 64 per cent. Improvement of motion’ was 
noted in a third of those whose pain w-as alleviated but 
in only 10 per cent of those elinically unimproved’ In 
many of the cases with clinical betterment, improve 
ment was also demonstrable roentgenographically. 

Lewis G. Jacobs, M.D. 
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lively moderate injiirj' may cause an incomplete tear. 
This rupture is associated rvith a laceration of small 
blood vessels producing- moderate bleeding. The small 
hemorrhage is trapped locally and is molded in its posi- 
tion by the outer coating of the membrane. The encap- 
sulated hematoma thus formed undergoes degenera- 
tive changes which, under the proper physical and 
chemical conditions, lead to calcification. The authors 
believe that many cases can be recognized clinically, if 
careful palpation of the region of the adductor tubercle 
is added to the usual clinical procedures. 

As mentioned above, there was in aU the patients of 
the present series an associated arthritis of the knee 
joint, as shown by bony lipping, a thickened capsule, 
and sometimes by joint fluid. This arthritic process 
rather than the calcification is considered by the au- 
thors to be the major disabling factor, the calcification 
itself being of little significance in the production of 
symptoms. 

Treatment of the arthritis is not considered here. 
For the calcification, conservative measures are usually 
sufficient. ARTHxm W. Pryde, M.D. 

Air Arthrography in Diagnosis of Tom Semilunar 
Cartilage. E.G. Herzog. Lancet 2: 5-6, July 7, 1945. 

In 12 cases of injury to the knee joint, a diagnosis 
cnuiri not be made by simple clinical means and air 
artlirography was carried out. A torn semilunar 
i- irtilage was diagnosed in 8 of these cases and excluded 
k Operation or the subsequent history- confirmed 
tin fir.dings in 10 instances. 

The author’s technic is as follows: The leg is pre- 
' d as for operation and the procedure is carried out 
n.’nitr full aseptic conditions. A No. 20 needle is in- 
''.itc-d into the suprapatellar pouch after injection of a 
little novocain. Any effusion is aspirated. Air, 
filtered through several layers of gauze, is injected with 
a 20 c.c. syringe fitted with a three-way tap. In the 
series reported the amount of air used varied between 
(10 and 120 c.c., depending upon the distention pro- 
duced and the amount of pressure needed to push home 
the piston. A collodion dressing is applied and a 
bandage is used to compress the suprapatellar pouch 
and increase the amount of air in the joint. With the 
patient on his side, the line of the knee joint is marked 
under the fluoroscope. This is important because the 
beam must pass exactly along the joint line if overlap- 
ping in the film is to be avoided, and since this line by 
no means always runs at an exact right angle to the 
long axis of the limb, it cannot otherndse be estimated. 
N\ ith the tube horizontal and the central beam passing 
through the knee tangentially, three views are taken of 
the cartilage. The joint should be opened by abduc- 
tion (adduction n'hen the e.xternal cartilage is suspected) 
of the leg over a sandbag. If other joint lesions are 
suspected, the usual three views of the whole knee joint 
A film showing the retropatellar space 
'" disclose chondromalacia patellae if it is present, 

- o case of sepsis followed this procedure, and none 
of the patients complained of pain. 


Metastatic” Calcification in Soft Tissues of Legs in 
Osteitis Deformans: Case Report. Bernard Selig- 
man and Louis Xathanson Ann. Int. Med. 23: 82-91, 
July 194o. 

Metastatic calcification in the soft tissues has been 
reported in only one previous case of osteitis deformans 


(Wells and Holley: Arch. Path. 34: 435, 1942). Meta- 
static calcification is to be distinguished from calcinosis. 
The former represents calcification of apparently 
healthy tissue due to changes in the composition of the 
blood calcium and phosphorus salts, phosphatase, or 
alkalinity. The latter represents another stage of an 
underlying pathologic process such as occurs in sclero- 
derma, sclerodactyly, Raynaud's disease, etc. 

The authors’ patient had advanced Paget’s disease of 
all the skeletal structures, demonstrable roentgeno- 
graphieally. The disease appeared to be most marked 
in the skull, pel-vis, spine, and lower extremities. The 
skuU, in particular, was tremendously enlarged, having 
a scaphocephalic configuration -irith . considerable flat- 
tening. The ma.xillary, ethmoidal, and sphenoidal 
sinuses were obliterated by overgrowth of bone. The 
bones of the base of the skull were dense and eburnated, 
with similar alterations in the temporal bones. In addi- 
tion to the advanced distortion of the pelvis due to 
Paget’s disease, a flattening and deformity of the hips 
producing a coxa vara configuration were apparent. 

The lower extremities, in addition to evidence of 


Paget’s disease, showed extensive calcification of a 
granular and mottled type within the soft tissues. This 
was most pronounced in the subcutaneous tissue and 
extended through the muscle planes particularly along 
the mesial and posterior surfaces from below the level 
of the knee to aliove the ankle joint. The patient had 
had edema and venous stasis of the legs, due to heart 
failure, for eight years. There was no soft-tissue cal- 
cification in the upper extremities. 

Moderately advanced calcification was present in the 
abdominal and pelvic vessels, but no calcification in the 
popliteal or tibial vessels at the level where the soft- 
tissue calcification was found. Several fractures of 
both lower extremities were seen, which healed nor- 
mally. The soft-tissue calcification was apparently not 
related to the fractures. Minimal calcification was 
present in the thoracic aorta and mottled changes 
could be demonstrated through both lungs, man) o 
which had a circumscribed appearance suggesting cal- 
cification within pulmonary vessels. 

It is difficult to explain with the information at hand 
why calcification of the soft tissues of the O' ) 
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of these extensive calcification of soft tissues was 
readily demonstrable. 

The first patient was a woman originally seen in 1932 
for a painful deforming arthritis of the extremities, of 
eighteen years’ duration. Laboratory studies at that 
time were within normal limits. Roentgen examination 
of the right wist and hand and of the hips showed nar- 
rowing of the joint spaces with thinning of the adjacent 
bone but no generalized osteoporosis. From 1936 to 
May 1942 the patient received 150,000 to 200,000 units 
of vitamin D daily. In November 1942 she returned 
to the hospital with localized fluctuant swellings at the 
left wrist and right ankle. Laboratory studies now 
showed anemia and renal insufliciency. The findings 
included azotemia, urine of low specific gravity, albu- 
min 2 plus, casts, decreased excretion of phenolsulfon- 
phthalein, and a high serum calcium and phosphorus. 
Roentgenograms show'ed decalcification of all bones ex- 
cept the skull, narrowing or destruction of joint spaces, 
and extensive calcific deposits in the soft tissues of the 
hands, wrists, and right ankle. No calcification was 
demonstrable in the abdominal organs. 

Two and a half years after cessation of vitamin D 
therapy, serum calcium and phosphorus values had re- 
turned to normal; the non-protein nitrogen of the 
blood was still high, but the urine was free of albumin 
and casts. Roentgenograms revealed a striking de- 
crease or complete disappearance of calcium in the soft 
tissues of the hands, wrists, and ankle. In addition, 
complete destruction and absorption of some of the 
bones of the wrists were evident, together with con- 
centric decrease in the head of the right femur and 
movement of the right acetabular surface upward. 

The second patient was admitted for intermittent ab- 
dominal cramps, nausea, and vomiting, of three 
months’ duration. On her physician’s advice, she had 
been taking vitamin D for seven months for relief of 
arthritic pain. The initial daily dose of 50,000 units 
was increased in the course of eight weeks to 500,000 
units, at which level it was maintained for five months, 
being discontinued two months before admission. 
Laboratory studies revealed hypochromic anemia, an 
elevated blood non-protein nitrogen content, urine of 
low specific gravity, and poor excretion of phenolsul- 
phonphthalein dye. A distinct hypercalcemia existed, 
together with an increased concentration of serum 
phosphorus. The skull was osteoporotic; prolifera- 
tions of bone were seen at the knee and hip joints, and 
on the vertebral bodies, of the type associated with 
hypertrophic osteoarthritis. There was no metastatic 
calcification. Repeated serum calcium and phosphorus 
determinations showed a gradual return to normal 
values during the next twelve weeks. 

These two cases indicate that vitamin D in large 
doses provokes a hypercalcemia and increases the 
calcium content of the soft tissues, particularly of the 
kidney. The hypercalcemia favors metastatic calcifica- 
tion. This may be facilitated by local tissue injury al- 
ready present, or produced by the vitamin D itself. 
Calcification in the kidney affords a satisfactory ex- 
planation of the renal damage even though, in the casM 
here recorded, the calcium deposits were too low in 
concentration to be demonstrated in roentgenograms. 
This impairment of renal function by vitamin D is to a 
considerable extent reversible. 

The extensive destruction of bone evident in the 
"rists and right hip of the first patient is an anomalous 
development in the natural course of atrophic arthritis. 


It suggests that the extensive intake of vitamin D to- 
gether with a low intake of calcium and phosphorus 
produced disruption of the histology of the bone, of the 
type reported in rats, w'ith subsequent absorption of the 
injured bone. During the first five of the six years of 
therapy this patient did not drink milk nor did she re- 
ceive supplementary calcium. 

No clear principle has been formulated for a rational 
use of vitamin D in arthritis. Clinical improvement 
reported during its administration is not correlated with 
any consistent alteration in the density, of the skeleton 
or of exostoses. In serial roentgenograms the osteo- 
porosis may increase, decrease, or remain unchanged. 
There is no evidence that improvement is related to the 
development of hypercalcemia. It seems clear, there- 
fore, that the favorable effects reported are unrelated to 
the metabolism of calcium and phosphorus, which is not 
surprising in view of the repeated failure to demonstrate 
any definite abnormality in the calcium and phosphorus 
balance of patients with arthritis. That treatment 
with vitamin D demands careful supervision is obvious. 

Stephen N. Tager, M.D. 

Fatigue Fracture of the Tibia. Three Cases at a 
Naval Training Establishment. Trevor P. Mann. 
Lancet 2: 8-10, July 7, 1945. 

Three cases of fatigue fracture of the tibia in adoles- 
cent naval recruits were encountered in six weeks at a 
training establishment. The clinical and radiological 
findings suggest that the condition is a well defined 
entity. The author believes that the paucity of pub- 
lished cases in Great Britain during the war indicates 
that the condition is being overlooked in the Services. 

Fatigue Fracture of Femur and Tibia. H. R. I. 
Wolfe and J. M. Robertson. Lancet 2: 11-13, July 7, 
1945. 

Two cases of fatigue fracture, one of the tibia and the 
other of the femur, are reported. These illustrate the 
occurrence of such lesions in healthy young adults 
undergoing intensive training and the need for thorough 
treatment. 

Stress Fracture of Femoral Neck. John A. W. 
Bingham. Lancet 2: 13-14, July 7, 1945. 

A case of stress fracture of the femoral neck is pre- 
sented. This case differs from others so far reported in 
that there was a basal fracture of the neck of the femur 
with varus deformity, such as occurs typically in frac- 
tures due to gross violence. From cross-questioning of 
the patient it was learned that he had suffered no gross 
injury. Slight pain had come on immediately after a 
training exercise, becoming much worse a few days 
later. From the history it seems probable that the 
fracture had at first been a crack without displacement 
and that subsequently the fragments separated and 
became displaced, with increasing pain. 


THE GENITO-URINARY SYSTEM 

Renal Hypoplasia with Hydroureter and Primary 
Amenorrhea. Report of a Case. Frank M. Huff and 
William P. Boger, Jr. J. Urol. 54: 116-122, August 
1945. 

The authors call attention to the frequent association 
of genital and upper urinary tract anomalies, particu- 
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lively moderate injury may cause an incomplete tear. 
This rupture is associated rvith a laceration of small 
blood vessels producing moderate bleeding. The small 
hemorrhage is trapped locally and is molded in its posi- 
tion by the outer coating of the membrane. The encap- 
sulated hematoma thus formed undergoes degenera- 
tive changes which, under the proper physical and 
chemical conditions, lead to calcification. The authors 
believe that many cases can be recognized clinically, if 
careful palpation of the region of the adductor tubercle 
is added to the usual clinical procedures. 

As mentioned above, there was in all the patients of 
the present series an associated arthritis of the knee 
joint, as shown by bony lipping, a thickened capsule, 
and sometimes by joint fluid. This arthritic process 
rather than the calcification is considered by the au- 
thors to be the major disabling factor, the calcification 
itself being of little significance in the production of 
symptoms. 

Treatment of the arthritis is not considered here. 
For the calcification, conservative measures are usually, 
sufficient. Arthur W. Pryde, M.D. 

Air Arthrography in Diagnosis of Tom Semilimar 
Cartilage. E.G. Herzog. Lancet 2; 5-6, July 7, 1945. 

In 12 cases of injury to the knee joint, a diagnosis 
could not be made by simple clinical means and air 
arthrography tvas carried out. A torn semilunar 
( iriilage was diagnosed in 8 of these cases and excluded 
'■! 1. Operation or the subsequent history confirmed 
iho findings in 10 instances. 

The author’s technic is as follows: The leg is pre- 
; a. 1 (1 as tor operation and the procedure is carried out 
’Uiikr full aseptic conditions. A No. 20 needle is in- 
vjiicd into the suprapatellar pouch after injection of a 
little novocain. Any effusion is aspirated. Air, 
filtered through several layers of gauze, is injected with 
a 20 c.c. syringe fitted with a three-way tap. In the 
series reported the amount of air used varied between 
60 and 120 c.c., depending upon the distention pro- 
duced and the amount of pressure needed to push home 
the piston. A collodion dressing is applied and a 
bandage is used to compress the suprapatellar pouch 
and increase the amount of air in the joint. With the 
I)atient on his side, the line of the knee joint is marked 
under the fluoroscope. This is important because the 
beam must pass exactly along the joint line if overlap- 
ping in the film is to be avoided, and since this line by 
no means always runs at an exact right angle to the 
long axis of the limb, it cannot othenvise be estimated. 
W ith the tube horizontal and the central beam passing 
tlrrough the knee tangentially, three views are taken of 
the cartilage. The joint should be opened by abduc- 
tion (adduction when the external cartilage is suspected) 
of the leg over a sandbag. If other joint lesions are 
suspected, the usual three views of the whole knee joint 
taken. A film showing the retropatellar space 
will disclose chondromalacia patellae if it is present. 

1 o case of sepsis followed this procedure, and none 
of the patients complained of pain. 


“Metastetic” Calcification in Soft Tissues of Legs in 
Osteitis Deformans: Case Report. Bernard Selig- 
man and Louis Xathanson Ann. Int. Med. 23: 82-91, 
July 1945. 

Alet^tatic calcification in the soft tissues has been 
reported in only one previous case of osteitis deformans 


{Wells and Holley: Arch. Path. 34: 435. 1942). Meta- 
static calcification is to be distinguished from calcinosis 
The former represents calcification of apparently 
healthy tissue due to changes in the composition of the 
blood calcium and phosphorus salts, phosphatase, or 
alkalinity. The latter represents another stage of an 
underlying pathologic process such as occurs in sclero- 
derma, sclerodactyly, Raynaud’s disease, etc. 

The authors’ patient had advanced Paget’s disease of 
all the skeletal structures, demonstrable roentgeno- 
graphically. The disease appeared to be most niarkxd 
in the skull, pelvis, spine, and lower extremities. The 
skull, in particular, was tremendously enlarged, having 
a scaphocephalic configuration with .considerable flat- 
tening. The maxillary, ethmoidal, and sphenoidal 
sinuses were obliterated by overgrowth of bone. The 
bones of the base of the skull were dense and eburnated, 
with similar alterations in the temporal bones. In addi- 
tion to the advanced distortion of the pelvis due to 
Paget’s disease, a flattening and deformity' of the hips 
producing a coxa vara configuration were apparent. 

The lower extremities, in addition to evidence of 
Paget’s disease, showed extensive calcification of a 
granular and mottled type within the soft tissues. This 
was most pronounced in the subcutaneous tissue and 
extended through the muscle planes particularly along 
the mesial and posterior surfaces from below the level 
of the knee to above the ankle joint. The patient had 
had edema and venous stasis of the legs, due to heart 
failure, for eight years. There was no soft-tissue cal- 
cification in the upper extremities. 

Aloderately advanced calcification was present in the 
abdominal and pelvic vessels, but no calcification in the 
popliteal or tibial vessels at the level where the soft- 
tissue calcification tvas found. Several fractures of 
both lower extremities were seen, which heated nor- 
mally. The soft-tissue calcification was apparently not 
related to the fractures. Minimal calcification was 
present in the thoracic aorta and mottled changes 
could be demonstrated through both lungs, many o 
which had a circumscribed appearance suggesting cal- 


cification within pulmonary vessels. , i, 

It is difficult to explain with the information at hand 
why calcification of the soft tissues of the hoaJ' 
curred in this case. In osteitis deformans a 
calcium and phosphorus balance is present in t e 
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occurs in the later and less active stages, wt Woa 
calcium and phosphorus levels normal th g , 
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of these extensive calcification of soft lissvics was 
readily demonstrable. 

The first patient was a woinati originally seen in 1032 
for a painful deforming arthritis of the cxtremitic,s, of 
eighteen years’ duration. Laboratory stuclias at that 
time were within normal limits. Roentgen examination 
of the right wrist and hand and of the hips showed nar- 
rowing of the joint spaces with thinning of the adjacent 
bone but no generalized osteoporosis. From 1930 to 
May 1942 the patient received ISO, 000 to 200,000 units 
of vitamin D daily. In November 1942 she returned 
to the hospital with localized fluctuant swellings at the 
left wrist and right ankle. Laboratory studies now 
showed anemia and renal insufficiency. The findings 
included azotemia, urine of low specific gravity, albu- 
min 2 plus, casts, decreased excretion of phcnolsulfon- 
phthalein, and a high serum calcium and phosphorus. 
Roentgenograms showed dccalcification of all bones ex- 
cept the skull, narrowing or destruction of joint spaces, 
and extensive calcific deposits in the soft tissues of the 
hands, wrists, and right ankle. No calcification was 
demonstrable in the abdominal organs. 

Two and a half years after cessation of vitamin D 
therapy, serum calcium and phosphorus values had re- 
turned to normal; the non-protein nitrogen of the 
blood was still high, hut the urine was free of albumin 
and casts. Roentgenograms revealed a striking de- 
crease or complete disappearance of calcium in the soft 
tissues of the hands, wrists, and ankle. In addition, 
complete destruction and absorption of some of the 
bones of the wrists were evident, together rvith con- 
centric decrease in the head of the right femur and 
movement of the right acetabular surface upward. 

The second patient was admitted for intermittent ab- 
dominal cramps, nausea, and vomiting, of three 
months’ duration. On her physician’s advice, she had 
been taking vitamin D for seven months for relief of 
arthritic pain. The initial daily dose of 50,000 units 
was increased in the course of eight weeks to 500,000 
units, at which level it was maintained for five months, 
being discontinued two months before admission. 
Laboratory studies revealed hypochromic anemia, an 
elevated blood non-protein nitrogen content, urine of 
low specific gravity, and poor excretion of phenolsul- 
phonphthalein dye. A distinct hypercalcemia existed, 
together with an increased concentration of serum 
phosphorus. The skull was osteoporotic; prolifera- 
tions of bone were seen at the knee and hip joints, and 
on the vertebral bodies, of the type associated with 
hypertrophic osteoarthritis. There was no metastatic 
calcification. Repeated serum calcium and phosphorus 
determinations showed a gradual return to normal 
values during the next twelve weeks. 

These two cases indicate that vitamin D in large 
doses provokes a hypercalcemia and increases the 
calcium content of the soft tissues, particularly of the 
kidney. The hypercalcemia favors metastatic calcifica- 
tion. This may be facilitated by local tissue injury al- 
ready present, or produced by the vitamin D itself. 
Calcification in the kidney affords a satisfactory ex- 
planation of the renal damage even though, in the cases 
here recorded, the calcium deposits were too low in 
concentration to be demonstrated in roentgenograms. 
This impairment of renal function by vitamin D is to a 
considerable extent reversible. 

The extensive destruction of bone evident in the 
wrists and right hip of the first patient is an anomalous 
development in the natural course of atrophic arthritis. 


It suggests tliat the extensive intake of vitamin D to- 
gether with a low intake of calcium and phosphorus 
produced disruption of the histology of the bone, of the 
type reported in rats, with subsequent absorption of the 
injured bone, lluring the first five of the six years of 
therapy this patient did not drink milk nor did she re- 
ceive .supplementary calcium. 

No clear principle has been formulated for a rational 
tisc of vitamin D in arthritis. Clinical improvement 
reported during its admini.stration is not correlated with 
any consistent alteration in the density of the skeleton 
or of exostosas. In serial roentgenograms the osteo- 
porosis may increase, decrease, or remain unchanged. 
There is no evidence that improvement is related to the 
development of hypercalcemia. It seems clear, there- 
fore, that the favorable effects reported arc unrelated to 
the metabolism of calcium and phosphorus, which is not 
surprising in view of the repeated failure to demonstrate 
any definite abnormality in the calcium and phosphorus 
balance of patients with arthritis. That treatment 
with vitamin D demands careful supervision is obvious. 

Stephen N. Tager, M.D. 

Fatigue Fracture of the Tibia. Three Cases at a 
Naval Training Establishment. Trevor P. Mann. 
Lancet 2: 8-10, July 7, 1945. 

Three cases of fatigue fracture of the tibia in adoles- 
cent naval recruits were encountered in six weeks at a 
training establishment. The clinical and radiological 
findings suggest that the condition is 'a well defined 
entity. The author believes that the paucity of pub- 
lished cases in Great Britain during the war indicates 
that the condition is being overlooked in the Services, 

Fatigue Fracture of Femur and Tibia. H. R. I. 
Wolfe and J. M. Robertson. Lancet 2: 11-13, Tulv 7* 

1945. ’ J 3 > 

Two cases of fatigue fracture, one of the tibia and the 
other of the femur, are reported. These illustrate the 
occurrence of such lesions in healthy young adults 
undergoing intensive training and the need for thorough 
treatment. 


Stress Fracture of Femoral Neck. John A W 
Bingham. Lancet 2: 13-14, July 7, 1945. 

A case of stress fracture of the femoral neck is pre- 
sented. This case differs from others so far reported in 
that there was a basal fracture of the neck of the femur 
With varus deformity, such as occurs typically in frac- 
tures due to gross violence. From cross-questioning of 
the patient It was learned that he had suffered no gross 
injury. Slight pain had come on immediately after a 
training exercise, becoming much worse a few days 
later. From the history it seems probable that the 
fracture had at first been a crack without displacement 
and that subsequently the fragments separated and 
became displaced, with increasing pain. 


THE GENITO-URINARY SYSTEM 

Renal Hypoplasia with Hydroureter and Primary 
Amenorrhea. Report of a Case. Frank M. Huff and 
William P. Boger, Jr. J. Urol. 54: 116-122, August 
1945. 

The authors call attention to the frequent association 
of genital and upper urinary tract anomalies, particu- 
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larly absence of one kidney in the presence of genital 
anomaly in the female. They differentiate between 
renal agenesis, aplasia, and hypoplasia, the important 
point being the complete absence of renal tissue in agen- 
esis. 

The case presented is that of a 26-year-oId woman 
who complained of complete absence of menstruation, 
urinary frequency, and left upper abdominal distress 
radiating toward the bladder. Examination revealed 
a mass in the right upper quadrant, shown roentgenolog- 
ically to be due to hyperplasia of the right kidney, and 
an indefinite mass in the left upper quadrant. Roent- 
genograms showed an absence of the left kidney shadow 
and there was no appearance of dye on the left in the 
excretory, urogram . 

Cystoscopy revealed a minute left ureteral orifice 
with a very small excretion of phthalein dye from that 
side. After dilatation of the lu-eteral meatus and pas- 
sage of a No. 8F catheter, 75 c.c. of clear urine was ob- 
tained. Retrograde urography showed a greatly di- 
lated and tortuous left ureter, but no renal pelvis could 
be demonstrated. 

Investigation of the uterus by both hysterography 
and curettement showed a very small uterine body 
with a rudimentary uterine cavity. 

At operation a very small left kidney without calices 
was found. The ureter was extensively dilated and 
showed a stricture of the intramural portion. The left 
urinary tract was removed down to the bladder. Mi- 
croscopically the kidney parenchyma was normal. 

J. L. Bover, M.D. 

Primary Carcinoma of Ureter with Special Reference 
to Hydronephrosis. Review of Literature and Report 
of an Unusual Case. Joseph A. Lazarus and Morris S. 
Marks. J. Urol. 54: MO-157, August 1945. 

The authors’ patient was a woman of 41, referred to 
them because of an epigastric mass. Her chief com- 
plaints were precordial pain and palpitation and epi- 
sodes of urinar)' frequency. About twelve years pre- 
viously she had experienced an attack of pain in the uri- 
nary bladder, which recurred two years later and was 
diagnosed, after an incomplete urologic examination, 
as cystitis. After a ten-year period without symptoms 
dysuria again occurred, followed by what appeared to 
be an attack of coronary heart disease. It was during 
the course of cardiographic studies that the mass in the 
epigastrium was discovered. It was firm and non-tender 
and did not move with respiration. 

Roentgenography showed outward dislocation of the 
lower pole of the left kidney and, medial to its inner 
border, a pear-shaped shadow parallel to the psoas mar- 
gin. In the lateral vieiv there was an indistinct shadow 
of a mass anterior and parallel to the lumbar spine. 
Excretory urography showed a normal right kidney but 
enormous enlargement of the left renal silhouette. 

Operation disclosed a tumor of the left ureter, which 
proved histologically to be a transitional-cell carcinoma, 
u ith metastases in the renal peripelvic region. The ure- 
ter above and below the tumor was dilated and the kid- 
ney was converted to an enormous multilocular hydro- 
nephrotic sac ivhich had been pressing on the heart 
through the diaphragm and possiljly irritating the vagus 
nerve and solar plaxus, producing the cardiac symptoms 
of which the patient complained. 

There follows an excellent discussion of primary tu- 
mors of the ureter, especially those which take origin 
from the ureteral mucosa. The authors consider their 


classification, incidence, and symptoms. They state 
that, while pain, hematuria, and an enlargement of the 
kidney are supposed to constitute a characteristic triad 
of symptoms in these cases, the diagnosis cannot be 
made on this basis but requires carefully executed and 
correctly interpreted roentgen and cystoscopic studies. 
In their opinion, a clear-cut and persistent filling defect 
in the ureterogram, especially when associated with ec- 
tasia of the segment of ureter just above, constitutes 
the only pathognomonic sign of ureteral tumor. The 
chances of demonstrating such a defect would be en- 
hanced if repeated attempts were made to obtain good 
ureterograms in all cases with evidence of ureteral ob- 
struction, bleeding through the ureteral catheter as a 
result of manipulation at the site of obstruction, and 
failure to show a calculus at the point of obstruction. 
The treatment of choice is complete extraperitonca! 
riephroureterectomy. N. P. Salner, JI.D. 


VasO'Seminal Vesiculography and Its Clinical Appli- 
cation. Arne Bertelsen and H. H. Wandall. Acta 
radiol. 26: 36-45, Jan. 22, 1945. 

Roentgen examination of the male genitals as per- 
formed by the authors was conducted by exposing the 
vas immediately proximal to the testis through a small 
scrotal incision and injecting 3 to 5 c.c. of perahrodil 
into the lumen through a small hypodermic needle. 
The contrast material may be injected by the transure- 
thral approach into the ejaculatory duct. 

Sixteen examinations are reported, 6 in the course cl 
sterilization procedures on account of imbecility and 10 
in patients with disease of the genital system. The 
seminal vesicles were found to be quite variable, from a 
simple canal to a dilated structure containing diverticu- 
lum-like expansions. The junction of the vas and ejac- 
ulatory duct was always distinct. In 4 persons the 
canals united to form a single ejaculatory duct, and in 
2 there were separate ducts on each side, opening si e 
by side into the urethra . Obstruction was readily diag- 
nosed, but inflammatory changes were hard to diagnose 
because they cause so slight an alteration and the nornia 
is so variable. The procedure is safe and is indicated in 
patients with aspermia and with seminal vesiculiti.s, 
adults about to undergo orchidopexy, and ni patic 
with pain in the groin following herniotomy. 

Lewis G. Jacobs, M.D. 


Some Practical Hints on the Performance of E 
aphy on Infants. Harald Christiansen. Acta radio. 

6: 46-48, Jan. 22, 1945. (In English.) , ^ .--ns 
In infants, the more or less elaborate 
jr urography employed in adults are ^ 
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TECHNIC 

Protection in Roentgenoscopy. John F. Bacon and 
Eugene T. Lcddy. M. Clin. North America 29: 103G- 
1041, July 1945. 

. In a study of 135 physicians wlio came to tlic Mayo 
Clinic between 1919 and 1935 for advice about or treat- 
ment of roentgen-ray injury, it was found that 91 had 
contracted their injuries during reduction of fractures 
with the fluoroscope. Of tliis number, 78 admitted the 
use of no protection and 11 began to use lead rubber 
gloves only after injury became apparent. Of the 13.5, 
only 8 had had any roentgenologic training, and these 8 
had all failed to follow the recommended measures of 
protection until they had been injured. 

The inexperienced or careless operator may e.xcccd 
the limits of safety to himself by (1) lack of proper 
technic of examination; (2) excessive "puttering 
around”; (3) incomplete adaptation of the eyes to 
darkness; (4) too much current and voltage; (5) in- 
sufficient filtration in the roentgenologic, apparatus; 
(6) use of too large fields; (7) placing the bare hand in 
the field; (8) lack of lead rubber protecting gloves; 
(9) inattention to the time that the roentgen tube has 
been in operation; and (10) ignorance of the protecting 
devices advocated by the Safety Committee. 

The observation of the following ratlier simple rules 
will reduce the number of injuries martedly : (1) Know 
the output of the machine and the time it takes the 
machine in operation to reach an output which repre- 
sents the limit of safety to the skin. Calibration of the 
tube in r per minute is essential. (2) Use an aluminum 
filter at least 1 mm. thick. (3) Determine the lowest 
Intensity of rays which allows satisfactory visualization. 
(4) Be certain of thorough "dark adaptation” of the 
eyes. (5) Wear lead rubber gloves and carry out 
manipulations with the hands outside the beam as much 
as possible. (6) Use roentgenograms instead of the 
roentgenoscope. 

Training, common sense, and experience are probably 
the three most important protective devices with which 
the operator can fortify himself. Carelessness and 
ignorance are the most common causes of injury from 
irradiation. 


Roentgen Cinematography as a Routine Method. 
Bciigt S. Holmgren. Acta radiol. 26: 28G-292, March 
31, 1945. (In English.) 

The advantages and disadvantages of modern roent- 
gen cinematography, as described by Holm (Acta 
radiol. 25:. 1G3, 1944. Abst. in Radiology 46: 631, 
1946) arc discussed. Emphasis is laid on the value of 
the method for the study of deglutition and examina- 
tion of the esophagus. The advantages of cinema- 
tography in arteriography and venography are also 
set forth. 

The author considers the cinematographic method of 
particular value for teaching, as it eliminates crowding 
about the fluoroscopic screen, does away with un- 
necessary examinations, and makes available a wider 
range of material than is likely to be represented in the 
hospital at any one time. F. Ellinger, M.D. 

Results of Micro-Radiography, F. Bohatyrtschuk. 
Acta radiol. 25: 351-365, Sept. 20, 1944. (In Ger- 
man.) 

In spite of the fact that microradiography has been 
employed for over thirty years, the method is still little 
known and has failed to obtain general acceptance. 
The necessity, or at least advisability, of special x-ray 
tubes, extremely delicate photographic emulsions, and 
other technical difficulties have resulted in only rare 
investigations and references in the medical literature. 
Microscopic sections, 20 to 50 micra thick, are used, 
usually with a contrast medium. While x-ray ex- 
posures of 5 kv. and 100 ma. may be employed, more 
frequejitly exposures of 10 to 15 ma. and 6 to 10 
minutes are the rule. The most common microscopic 
magnifications vary from 10 to 60 times. However, 
by means of fine granulation emulsions, radiography of 
magnifications up to 600 or even 800 times is possible 
necessitating exposures of 30 to 40 minutes (at 15 ma )’ 
Bohatyrtschuk’s work is especially concerned with the 
visualization and study of the capillaries. The techni- 
cal factors of the method are described in detail in 
eluding the preparation of the emulsion. A number 
of microroentgenograms are produced. 

Ernst A. Schmidt, M.D. 


RADIOTHERAPY 


Treatment of Hemangiomas with Roentgen Rays. 
James V. Prouty. Am. J. Roentgenol. 54: 172-177, 
August 1945. 

The use of unfiltered roentgen rays in the treatment 
of hemangiomas is described. For all flat lesions and 
for thick lesions with a diameter greater than 3.0 cm., 
rays produced at 80 kv. are used, with a target-skin dis- 
tance of 15 cm. For all lesions thicker than 0.5 cm. and 
with a diameter less than 3.0 cm., 135-kv. radiation is 
employed at 18.0 cm. distance. The lesion is shielded 
with lead foil, and from 300 to 600 r are given at one 
treatment, depending upon size and location. The 
larger doses are used in lesions of a centimeter or less 
in diameter. An occasional mild erythema occurs 
along the edge of the lesion with these larger doses, 
but othenvise no reactions have occurred. Treat- 
ment is repeated in one month if there is no response 
and no erythema. If the lesion shows rMponse to 
the first treatment, two months are allowed to elapse 
before continuing treatment. Great care s lou 
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cases treated by the Coutard method (180-200 kv., 4-6 
ma., Thoraeus filter, 50-70 cm. F.S.D., 2 1/2-7 1/2 
r /min . , and usually 2 daily treatments) . The dose per 
treatment was 75 to 200 r; total dose, 3,300 to 10,000 r. 
Five years later 9 of the group were apparently cured, 
2 were alive with recurrence, and 26 dead. Patients 
with sarcoma did somewhat better; no patient with a 
highly differentiated carcinoma was cured. Even in 
cases with invasion of the base of the skull, considerable 
palliation was obtained. Lewis G. Jacobs, M.D. 

Skeletal Metastases in Cancer of the Breast: Study 
of the Character, Incidence and Response to Roentgen 
Therapy. Jean Bouchard. Am. J. Roentgenol. 54: 
156-171, August 1945. 

A study of skeletal metastases from cancer of the 
breast is presented, based on 37 cases seen since 1938 
with 24 of the patients having died up to the present 
time; 87.5 per cent of the cases belonged to clinical 
Groups II and III and bone metastases seldom occurred 
unless there had been invasion of the axillary lymph 
nodes. Skeletal lesions were the only metastases dem- 
onstrable in 62.5 per cent of the group. The age factor 
did not seem of any significance in determining the inci- 
dence or degree of malignancy of the metastases. Three 
general types of roentgenographic change are described: 
(1) the osteolytic type, observed in 75 per cent of the 
cases; (2) the osteoblastic type, in 8.3 per cent; (3) 
the osteolytic-osteoblastic type, in 16.7 per cent. All 
three types may be seen in the same patient at some 
time during the course of the disease. 

Under roentgen therapy, 66 per cent of the series 
showed subjective improvement, with 26 per cent also 
showing an objective response to irradiation. The av- 
erage survival for this latter group was 18 months while 
it was 13.6 months for the group as a whole. 

L. W. Paul, M.D. 

Carcinoma of the Uterine Cervix: Interval Report on 
Treatment, Results, and Complications. George Van 
S. Smith and R. Dresser. Am. J. Obst. & Gynec. SO: 
1-10, July 1945. 

This report covers a series of 1,111 cases of cervical 
cancer treated between 1902 and 1938, inclusive. The 
authors have divided their cases into groups, because 
of changes in type of treatment from time to time. 

In the first group are 83 cases seen between 1902 and 
1913. Of these, 8 were untreated; 37 were treated by 
cauterization; 6 by amputation of the cervix; 32 by 
hysterectomy. Despite the fact that the treatment of 
many of these patients was inadequate, 10 (12 per cent) 
were alive at five years and 6 (7 per cent) at ten years. 

The group seen between 1914 and 1918 numbered 
78 patients. Nine were untreated; 28 were treated.by 
hysterectomy; 11 by hysterectomy and postoperative 
radium; ten by radium followed by hysterectomy; 
23 by radium alone. There was a distinct improve- 
ment in the results, with 15 patients (19 per cent) alive 
at five years and 9 (11 per cent) at ten years. 

In the next group of 1 19 cases seen between 1919 and 
1923, 5 were untreated; 18 had hysterectomy; 15 
hysterectomy with radium preoperatively or post- 
operatively; 81 radium therapy alone. At five years, 
27 (23 per cent) were alive, and at ten years, 14 (12 
per cent) were alive. 

In the ne.xt period, 1924 to 1928, 226 patients were 
seen, of whom 7 were untreated; 1 had amputation of 


the cervix and radium; 24 had hysterectomy 8 
hysterectomy and radium; 186 radium alone. Of this 
group, 64 (28 per cent) survived five years and 48 
(21 per cent) survived ten years. The improved re- 
sults here are attributed to the use of a single rather 
massive dose of radium, 200 to 225 mg. being used for 
twenty-four to thirty hours. However, a total of 
6,000 mg. hr. was not exceeded. 

Two hundred and seventy-six patients were seen be- 
tween 1929 and 1933, of whom 5 were untreated; 1 
had amputation of the cervix; 2 amputation of the 
ceiwix and radiation; 1 hysterectomy; 5 hysterectomy 
and radiation preoperatively or postoperatively; 
109 radium alone, 153 radium and 200-kv. roentgen 
irradiation. The roentgen radiation was given in four 
treatments of 400 r each, immediately following the 
first application of radium. This was repeated in 
about two months and in some cases a third and some- 
times a fourth series was given, six to twelve months 
later. The results in this group showed 106 (38 per 
cent) patients alive at five years and 84 (29 per cent) 
at ten years. 

In the last group, 328 cases seen between 1934 and 
1938, 12 were untreated; 1 had amputation of the 
cervix; 1 amputation of the cervix, with radium and 
x-ray therapy; 5 hysterectomy; ' 3 hysterectomy and 
radium; 3 hysterectomy and x-ray; 16 radium, x-ray, 
and hysterectomy; 32 radium alone; 191 radium and 
200-kv. x-ray therapy by the previously outlined 
method; 41 radium and 200-kv. x-ray therapy with a 
newer method, and 23 radium and 1,000-kv. x-ray 
therapy. The results in this group showed 142 
(43 per cenf) alive at five years. The newer method of 
200-kv. roentgen therapy used an average of five treat- 
ments through each of three portals, one anterior and 
two posterior, with an average total dose of 6,000 r 
measured with scattering. The 1,000-kv. radiation 
was delivered through three 10 X 10-em. portals^ one 
anterior and two posterior, for an average total of 7,500 
r measured with scattering. 

There is a consistent improvement in the five- and 


ten-year survivals over the years. This is most cvi- 
Jent in the number of survivals in early cases. In the 
more advanced cases, there was some reduction in the 
lumber of survivals because of reduction in the amount 
of roentgen radiation given from fear of complications. 

It is interesting to note that over 5 per cent of all the 
patients had supravaginal hysterectomy prior to t ic 
ievelopment of cervical cancer and that an additiona 
3 per cent had had operative procedures on the tu ics 
and ovaries. ,• 

The complications encountered as a result ot rama- 
tion therapy are fully discussed. 
cystitis, rectovaginal and vesicovaginal >s u - ' 
ureteral stricture, ureteritis, and pyelonephritis " 
the most common complications. The fistu as 
loubtedly are the most distressing to the patiei 
ivhereas the ureteral strictures are the most scriou. 

■ar as survival is concerned. . r 

The authors believe that over-treatment in J™' > 
their cases accounts for the number of 

that they observed. They now consider an} ' 

5,400 mg. hr. of radium given in oneapphea 
mg. hr. in two applications as an over-dose. opii.Icv. 
that the maximum relatively safe amouid of 
roentgen radiation, when combined . a -j-i.c 

lose of radium, is 6,000 r (with sea 
-datively safe dose with 1,000 kv. may be as mg 
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7,200 r (with scattering). It is their impression that 
it is best to give all radiation within six weeks and to 
have the x-ray therapy precede the radium therapy ex- 
cept in cases with hemorrhage, which is more easily 
controlled by radium. The second most frequent 
cause for complications is mistaking irradiation reac- 
tions for recurrence and giving further treatment. 
Since retreatment is only occasionally cfTicacious, and 
that in questionable cases, it is safer to withhold addi- 
tional therapy unless evidence of recurrence is con- 
vincing. 

During irradiation, the authors give vitamin therapy 
in large doses, including thiamine chloride. Acute 
post-irradiation pelvic inflammations are best treated 
by repeated transfusions and bed rest. Rectal stric- 
tures are gently dilated, and an attempt is made to 
maintain soft stools. Instillations of cod-liver oil arc 
used for irradiation cystitis and transfusions and bed 
rest for severe hematuria. Vesicovaginal fistula has 
been successfully treated by colpocleisis. Recto- 
vaginal fistula is most satisfactorily handled by 
colostomy, though this is refused by many patients. 
Ureteral stricture is often accompanied by cystitis, 
making it difficult to catheterize the ureters. The 
procedure of choice, i.c. sacrifice of the kidney or re- 
implantation of the ureter, will depend upon the indi- 
vidual case. 

The authors conclude that x-ray and radium therapy 
are far superior to surgery so far as end-results are con- 
cerned, though surgery is required for radioresistant 
cancers. Bernard S. Kalayjian, M.D. 

Radiation Therapy in Uterine Fibroids. John Day 
Peake. South. M. J. 38; 480-484, July 1945. 

This report is based on a series of 300 patients with 
uterine fibroids referred for radiation therapy over a 
period of ten years; 290 were treated. In the majority 
of cases the predominant symptom was abnormal bleed- 
ing. Frequently when this had been controlled by 
irradiation the tumor showed a considerable decrease in 
size. 

Before instituting radiotherapy, the diagnosis must 
be assured. Cancer and pregnancy must be ruled out, 
and one must be sure that there are no pelvic or ab- 
dominal complications which will be aggravated by 
radiation. 

Most of the author’s patients were over forty years of 
age, but younger women may be treated by radiation 
if future childbearing is not a consideration. In 
several instances in this series irradiation was chosen 
rather than surgery because of concomitant extra- 
abdominal disease. 

It has frequently been stated that severe menopausal 
shock follows irradiation. In the author’s experience, 
however, menopausal symptoms are not more severe 
than after surgery. In several of his younger patients 
the menstrual cycle was re-established. He encoun- 
tered no instance of loss of libido, but in no case did 
pregnancy follow treatment. 

The choice of treatment in any given case is governed 
by many factors. If the diagnosis is unquestioned, 
and there are no pelvic complications, it is usually safe 
to use external irradiation alone. If dilatation and 
curettage are required to rule out other disease, radium 
within the uterine cavity is preferred. For external 
irradiation the factors were the conventional ones: 
200 kv.p., 20 ma., 50 cm., 6 mm. A1 and 0.5 mm. Cu, 
half-value layer Cu 0.9 mm., 15 cm. port. An anterior 


and a posterior port were used, except in the presence of 
large tumors, when a second anterior port was added; 
250 to 300 r were given daily to one area, the patient 
being treated six to twelve times, usually within two 
weeks. For radium therapy, 35 to 50 mg. were im- 
planted in the uterus with 1.0 mm. platinum filtration. 
The total dose was 800 to 3,000 mg. hr. When both 
roentgen rays and radium were employed (in patients 
who failed to respond to roentgen therapy alone) the 
radium dose was smaller than in patients previously 
untreated. 

Of the present series, 186 were treated by roentgen 
irradiation alone, 86 by radium, and 18 by both. In 
only 2 cases was there failure to relieve the uterine 
hemorrhage. In one of these a submucous peduncu- 
lated fibroid was discovered at subsequent hysterec- 
tomy; the other patient had a complicating tubo- 
ovarian abscess. In 10 cases bleeding recurred after 
administration of stilbestrol, but ceased when the 
drug was withheld. In one case theelin caused a re- 
turn of bleeding. No deaths or complications followed 
irradiation in this group of 290 cases, and subsequent 
operation did not appear to be made more difficult. 

In the discussion of this paper Dr. R. T. Wilson 
stated that he had found as much as 3,000 to 4,000 r 
necessary in the treatment of uterine fibroids. Dr. 
Edwin C. Ernst emphasized the eminently satisfactory 
results obtained by fractional roentgen therapy. His 
observations covered a twenty-five-year experience. 

A statistical tabulation of the author’s cases would 
have been a valuable addition to an otherwise excellent 
paper. Max Mass, M.D. 

Studies in Hodgkin’s Syndrome. IV. The Thera- 
peutic Use of Radioactive Phosphorus. Herman A. 
Hosier and Charles A. Doan. J. Lab. & Clin. Med. 30: 
678-683, August 1945. 

The results of radioactive phosphorus therapy in 1 1 
cases of proved Hodgkin’s disease are reported. Five of 
the patients in this series had had previous x-ray ther- 
apy. Each biweekly dose of was determined as a 
function of the tolerance of the individual patient, 
measured in terras of abrupt thrombocytopenia or by 
other less acute evidences of bone marrow hypoplasia. 
This treatment was discontinued and other measures 
substituted in every case when an increase in the activ- 
ity of the disease was indicated by additional lymphad- 
enopathy or roentgen evidence of bone involvement. 

In the majority of the 1 1 patients, a fall in the hemato- 
crit reading, in the hemoglobin level, and in total red 
blood cells, platelets, and total white blood cells, in- 
cluding lymphocytes and monocytes, was recorded dur- 
ing radioactive phosphorus therapy. The average 
bi-weekly intravenous dose was 23.1 millicuries, the 
minimum 1.26 millicuries, maximum 3.01 millicur- 
ies. In 10 of the 11 patients additional adenopathy or 
demonstrable evidence of bone involvement developed 
during the course of therapy. The maximum and mini- 
mum periods during which treatment was carried out 
before further activity developed were thirty-seven 
weeks and ten weeks, respectively. One patient did not 
return for treatment after the eleventh week, and one 
patient died during therapy. Eight of the 9 patients 
who received roentgen irradiation after cessation of 
phosphorus isotope therapy responded favorably to the 
former. 

The authors conclude that radioactive phosphorus in 
these cases of Hodgkin’s disease in the dosage and under 
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the conditions described did not prove of therapeutic 
value. Depression of hemocytopoiesis, with special 
emphasis on thrombocytopenia, was noticed. 

Treatment of Leukemia with Artificial Radio-active 
Sodium: Preliminary Report. Jffrgen E. Thygesen, 
Aage Videbsek, and Irgens Villaume. Acta radiol.- 25: 
305-316, Sept. 20, 1944. (In English.) 

The authors investigated the effect of radiosodium 
(Na^^) in 7 cases of chronic lymphatic leukemia and in a 
case of polycythemia vera. The radioactive isotope of 
sodium was furnished by Profs. Niels Bohr and J. C. 
Jacobsen of the University of Copenhagen. Radio- 
sodium is easier to produce than radioactive phos- 
phorus and is distinguished from other usually em- 
ployed radioactive isotopes in several respects. Unlike 
radioactive phosphorus (P^^), which is a pure beta-ray 
emitter with a half-life of 14.3 days, radiosodium emits 
not only beta rays but also very hard gamma rays (even 
harder than those of radium) . Its half-life is only 14.8 
hoiurs. While other radioactive isotopes more or less 
accumulate in certain organs, e.g. in bones or lymphatic 
tissue, radiosodium is found almost exclusively in the 
extra- and intra-cellular fluid. Unlike radiophos- 
phorus, it maintains an almost constant level in the 
blood stream. Its distribution and radiation are much 
more diffuse in the body than those of other radio- 
active substances. Excretion is slow and takes place 
through the urine. 

The single doses in the cases treated varied from 2 to 
36 millicuries, injected intravenously in 20 c.c. of 
physiologic NaCl solution. The total dose ranged 
from 6 to 178 millicuries, given in 1 to 12 injections with 
a usual interval of about 48 hours. In two cases (not 
tabulated in the article) radioactive sodium chloride 
was administered orally in milk or soda water. 

Untoward symptoms were rare and mild; they were 
represented by slight diarrhea, hot flashes, slight fever, 
and, in one case of oral administration, by nausea and 
vomiting. Except in one case which later also proved 
resistant to x-ray radiation, the injections were followed 
by a considerable fall in the leukocyte count (in one case 
from 95,000 to 21,000 within four days). There was 
no significant change in the erythrocyte count, the 
hemoglobin percentage, or the sedimentation rate. 
The general condition of the patients improved during 
the treatment both subjectively and objectively. The 
relatively short period of observation (maximum about 
150 days) and the limited number of cases preclude 
definite judgment as to the final value of the treatment, 
although the apparently favorable results encourage 
further trials. In the case of polycythemia vera, the 
effects were inconclusive and transitory. 

Ernst A. ScHiUOT, M.D. 

DOSAGE 

Dosis Measurements in Roentgen Irradiation of 
Female Pelvis: Preliminary Communications. Anton 
Jensen. Acta radiol. 26: 99-116, Jan. 22, 1945. (In 
English.) 

The author made phantom studies of depth dose in 


the female pelvis both with standard technic and rota- 
tion technic. He found that an eccentric, rotating pair 
of fields which make an arc of 104° from above laterally 
on each side gives the optimum depth dose. 

LE\ns G. Jacobs, M.D. 

Determination of the Dose in Circular Phantoms 
under Rotatory Irradiation. Howard Nielsen. Acta 
radiol. 25: 183-194, June 30, 1944. (In English.) 

The author’s studies cover the amount of the surface 
dose and the dose in the center of the rotation— the 
axis dose, or center dose — at a given output with 
rotatory irradiation and circular phantoms. Also, the 
dependence of these values on the diameter of the 
phantom, size of the field, radiation quality, and 
divergence of rays (target-center distance) are studied. 

The results were recorded graphically in three curves 
for each phantom. These curves give (1) the dose 
measured on the surface, recorded in percentage of 
output, (2) the dose measured in the center, converted 
to percentage of the output, and (3) the proportion be- 
tween the center dose and the surface dose. The term 
efficiency coefficient (EC) was adopted for the ratio be- 
tween the center dose and the surface dose. 

The curves show that, using rotatory irradiation, the 
most favorable conditions are obtained with a narrow 
axis field, medium-sized phantom radius, hard rays, and 
great target-center distance. In practice, the radius 
(cross section of the body) is given and the axis field 
determined by the extension of the tumor, so that 
changes in the conditions are limited to the target- 
center distance and the radiation quality. 

Dose distribution curves for different axis fields are 
given. The values measured for the dose in the center 
are considerably higher than calculated, and the dif- 
ference between the measured and calculated dose 
distribution curve is mentioned. Because of such dif- 
ferences, the author advises care in the use of rotatory 
irradiation, as the risk of over-dosage is far greater than 
in ordinary roentgen treatment. 

Joseph H. Weiss, M.D. 


Simple Device for the Continuous Control of 
itgen-Ray Output. Sv. Hoeffer Jensen. Acta 
.1. 25: 224-226, June 30, 1944. (In English.) 

1 essential feature of roentgen therapy is the con- 
;y of output of the roentgen tube. Such c - 
;y is generally assured by measurements of intcn ) 

; from time to time, and it is then assumed 
:cutive measurements do not differ 
-, the output has been the same during 

Sy may vary sufficiently ^e “f^cUnicid^hn; 
ince according to the author. He 
ument to measure the total and 

insists of two parts: (1) ionization c 


““„e given lllusm.lng il.e 
m chamber on the tube and the 
'his apparatus makes possible simple a 
control of the roentgen output. 
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BREAST, cancer — cont. 

— effect of insoluble radiophosphorus (chromium phosphate) 
when applied interstitially in the treatment of adeno* 
carcinoma of mamma in mice (ab), Harry Allen, L. H. 
Hempelmann, Jr., and Nathan A. Womack, March, 318 
— effects of roentgen radiation on thymonucleic acid content of 
transplantable mammary carcinomas (ab), Robert E. 
Stowell, Jan., 106 

— energy absorption [integral dose] in the trunk in the radium 
treatment of breast cancer by interstitial and surface 
applicator methods, C. W. Wilson, April, 3G4 
— irradiation in carcinoma (ab), Roy G. Giles, Jan., 103 
— low-back pain as presenting symptom (ab), T. D. Cohn 
and H. Cohn, Jan., 98 

— response to preoperative irradiation as clue to management 
(ab), Leo M- Levi, May, 542 

— skeletal metastases in cancer of breast: study of character, 
incidence and response to roentgen therapy (ab), Jean 
Bouchard, June, 628 

— value of orchiectomy in treatment of carcinoma of male 
breast, T. Leucutia, May, 441 
inflammation 

— roentgen therapy as an adjunct in management of acute 
postpartum mastitis (ab), Roger A. Harv’ey, Howard A. 
Spindler, and Andrew H. Do\vdy, Feb., 209 
Paget’s disease 

— with special reference to its course and treatment (ab), 
Karen Lubschitz, May, 543 
tumors 

— adenofibrosis mammae. Norwegian Radium Hospital's ma- 
terial 1932—1942 (ab), Rolf B. Engelstad and Rolf Weyde, 
April, 437 

BREM, THOMAS H., and COHN, HAROLD A.: Paragonimus 
westermanii: a case report, May, 511 
BRODERS, ALBERT C. See FIGI, FREDERICK A. 
BRONCHI 

cancer. See Lungs, cancer 

roentgenography. See also Tuberculosis, Pulmonary, roent- 
genography 

— bronchography as diagnostic aid in chest disease (ab), 
George S. McReynolds, Jr., and Fred W. Shelton, Jan., 88 
— roentgenology of draining bronchi from tuberculous cavities, 
Mortimer R. Camiel, Jan., 24 
BRONCHIECTASIS 

— non-disabling bronchiectasis, Archie Fine and T. B. Stein- 
hausen. March, 237 
BRONCHOPNEUMONIA 

— necrotizing bronchopneumonia: its relation to radiation 
therapy of cancer of oral cavity (ab), Lauren V. Acker- 
man, H. M. Wiley, and David V. LeMone, Jan., 103 
BRONZE STAR MEDAL 
— awarded to Dr. Lauriston S. Taylor, Jan., 81 
BROWNE, DONOVAN C. See McHARDY, GORDON 
BRYAN, LLOYD (obit), April, 414 
BRYANT, J. EDMOND. See BLOCH, ROBERT G. 

BUCKLEY, E. JAMES: Pellegrini-Stieda disease (ab), March, 
304 

BURNS 

See also Cathode Rays 

— mechanism of shock from burns and trauma traced with 
radiosodium (ab), Charles L. Fox, Jr. and Albert S. 
Keston, April, 440 

BUSCHip, FRANZ, and CANTRIL, SIMEON T.: Irradiation 
failures in early cervical cancer. Improved radiation or 
return to surgery? (ab). May, 543 
BUTLER, ALLAN M. See TALBOT, NATHAN B. 

BUTLER. ROBERT W. See RILEY, EDWARDS M. 
BYSSINOSIS 

— pneumoconiosis due to cotton dust (byssinosis): case re- 
port, Paul V. McCarthy and Walton R. Akenhead, Jan., 46 


CADE, STANFORD, and STEBBING, F, G.: Discussion on the 
radiotherapy of tumours of the kidney and bladder (ab), 
March, 314 

CAFFEY, JOHN, and SILVERMAN, WILLIAM A.: Infantile 
cortical hyperostoses: preliminary report on a new syn- 
drome (ab), May, 538 

CAHILL, GEORGE F.: Hormonal tumors of the adrenal (ab), 
Jan., 95 

CAISSON DISEASE 

late bone lesions. Three cases in submarine personnel (ab), 

CALCANEUM J"""' 

abnormality of calcaneum as cause of painful heel. Its 
diagnosis and operativ’e treatment (ab). A. Fowler and 
J. F. Philip. March, 305 

CALCIFICATION 

See also Aorta; Mitral Valve; etc. 
rnctastatic" calcification in soft tissues of legs in osteitis 
deformans: case report (ab), Bernard Seligman and Louis 
^ Isathanson, June, 624 

—tissue calcification and renal failure produced by massive 
dose vitamin D therapy of arthritis (ab), T. S. Danowski, 
A. W. Winkler, and J. P. Peters. June 624 

CAMIEL, MORTIMER R,; Roentgenologj’ of draining bronchi 
from tuberculous cavities, Jan., 24 
Roentgenology of massive conglomerate lesions of silicosis 
(ab), April, 425 

of the shoulder, June. 560 

CAMPBELL, JOHN A. Sec ECHTERNACHT, ARTHUR P. 


CANCER^^’ (ab), Jan.. S7 

See also Sarcoma; Tumors; and under names of orcans 
—cancer research, Committee on Growth, of the National L 
search Conned, Jan., 80 

— implicatmns from studies with physical carcinoRens (ahJ 
Paul S. Henshaw, April, 440 ’ 

— organization and administration of gynecologic tumor clinic 
With certain observations concerning therapy (ab) Clav- 
313 Thaddeus L. Montgomery, March, 

— problems of cancer biology (ab), R. R, Spencer, Jan., 102 
metsstases. See also Bones, cancer 

— effect of deep x-rays on peritoneal metastases of ovarian 
carcinoma (ab), James Watt, Jan., 104 
— ''Krukenberg tumors." Roentgen and gastroenterological 
aspects of secondary ovarian carcinoma (ab), Robert M. 
Lowman and Samuel D. Kushlan, March, 30G 
multiple 

multiple carcinomas. Case of 4 consecutive primary carci- 
nomas with apparent cure (ab), C. A, Holland, April, 438 
roentgen therapy 

— experiences with roentgen rotation therapy (ab), Lars 
Edling, April, 439 
therapy 

— discussion on post-war organization (ab), E. Rock Carling, 
George F. Stebbing, John R. Nuttall, et al, Jan., 102 
CANDEL, SAMUEL: Varicose veins of the upper extremity. 
Report of two cases (ab), March, 311 
CANNON’S POINT. See Colon 
CANNULA 

— x-ray studies in hysterosalpingography, using a new cannula 
(ab), A. P. Hudgins, Jan., 101 
CANTRIL, SIMEON T. See BUSCHKE, FRANZ 
CARBON TETRACHLORIDE 
— carbon tetrachloride poisoning. Report of 20 cases with one 
death (ab), S. M. Dillenberg and C. M. Thompson, June, 
613 

CARDENAS, L., and WEATHERWAX, J. L.: New method of 
making radon ointment, April, 381 
CARDIA. See Stomach 

CARDIOVASCULAR SYSTEM ^ 

— diagnostic use of radioactive common salt (ab), Gunnar 
Sohrne, Feb., 207 . . , . j* 

— gastro-intestinal disorders simulating circulat^ory disease 
and vice versa (ab). Franz M. Grovel, Jam, 

CARLING, E. ROCK, STEBBING, GEORGE F., NUmU, 
JOHN R., et al: Discussion on post-war organization tor 
the treatment of cancer (ab), Jan., 102 
CASTRATION 

See also Ovary , . . 

— value of orchiectomy in treatment of carcinoma of male 
breast, T. Leucutia, May, 441 , . , nr 

CASTRONUOVO, JOHN J.: Renal osteodystrophy. Report ol 
a case of unusual pathogenesis (ab). Feb., -Ui 
CASWELL, H. T. See ROSEMOND, G. P. 

'^^4“?e^ficiaA\ums” of skin »nd eyes from scattered caUjod 

rays, Laurence L. Robbins, C. Aub Ohver Cope 

David G. Cogan, John L. Langohr, R. t-loud, a 
Oliver E. Merrill, Jan., 1 ,, 

CAYER, DAVID. See RUFFIN, JULIAN M. 

CECUM. See Intussusception 

— cellular dynamics in intestinal 

on epithelial maturation and migration taut, iNiu 

Friedman. May, 537 . . , . TriT.i-i of x-rays on 

— studies in vitro on cellular jjhysiology. . “ 
survival of cells, Robert Schrek, April, 
CEREBROSPINAL FLUID „„„narison of contrast 

— pantopaque myelography: Lm G. Pcaclirr 

media, and spinal fluid reaction (ab), William u. 
and Robert C. L. Robertson, March, iUi 
CEREBRUM. See Brain 

CHEST. See Thorax r .a. v mv in the diagnosis of 

CHILDE, ARTOTR.E,: disc (ab), April, 

posterior herniation of the inters ertei 
431 

CHILDREN 

See also Infants . . pi,jidhood (ah), »• 

—calcification of intervertebral discs m ciiii 

Stephen Weens, Jan., 97 , j on skeletal devcloiv 

—effect of severe rickets in early chd „,|ara and Herbert, 

ment in adolescence (ab), Ethel C. irimi 
Thoms, May, 539 . . , „ and in childhood (ah). 

— gastric and duodenal ulcers ‘J) *" • ^ Santulli, Jan., J3 

Edward J. sprntaneoiis reduction anil 

—intussusception in children. _P^ tt-..,* iTrllmcr. ^ 


r-, ,, 'Annsn«AP'i'’ 

diagnosis (ah), Hans 

of the ureter in children (ah). Charles J. Kick- 


sources of error in its < 


— obstruction v* 

-obsfructWe'pum^^^ and Emil A- 

monm in childhood fau;, j 

Kratzman, ^lay, o34 oossiblc pcdiatnc , 

-■’"(^hT'K^h* H.‘KunS‘.cr and Robert C. 

_ro^ Aimgcs a..i-a!:^Xfd.:3£ 
early life, Edward B . D. ^ poisoning (al>). ■‘’"k 

— roenlgenologijcal changes 

March, 305 
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CHILDREN— <roH(. 

— skcletnl chnngcs in nculc leukoses of children (nb)» Olof 
Branilbcrg, Jnn., 100 

— varices of csoplingus in children (nb), C. J. linnsson, March, 
29S 

CHOANAE. See Nose 

CHOLECYSTOGRAPHY. vSee Gallbladder, roentgenography 
CHOLELITHIASIS. See Gallbladder, calculi 
CHOLESTEATOMA. See Tumors, cholesteatoma 
CHONDRODYSTROPHIA. See Achondroplasia 
CHONDROMA. Sec Tumors, chondroma 
CHRISTIANSEN, HARALD: Some practical hints on the per* 
formance of urography on infants (ab), June, G20 
CHROM, S. A.: On the incidence of osteochondrosis (ab), June, 
C22 

See THOMSEN, GREGERS 

CHROMIUM PHOSPHATE (RADIOPHOSPHORUS). See 
Radioactivity 
CINEMATOGRAPHY 

— in cerebral angiography (ab), Olov F. Holm, Llay, 531 
— on possibility of studying the function of the heart with the 
aid of roentgen-cinematography. Roentgen-cinematog- 
raphy combined with electric recordings of resistrince of 
cardiac valves (ab), Sv'en Benner, Sven R. Kjellberg, and 
Torgny Sjostrand, May, 53G r \ n c 

— roentgen cinematography ns routine method (ab), Bengt S. 
Holmgren, June, G27 

CIRCULATION. See Cardiovascular System 
CLAGETT. O. THERON, See McDONALD, JOHN R. 

CLARK, ELIZABETH A. See POHLE, ERNST A. 

CLARKSON, J. See LEDERMAN, M. 

CLAUSEN, ARNE: Peripheral sineurysm of the pulmonary 

artery (ab), Feb., 205 ^ ^ /■ un a m 4 on 

Unusual case of pure colon invagination (ab), April, 42U 
CLAVICLE , 

— osteomyelitis (ab), Tina Gray, March, 304 ^ 

— solitarj' eosinophilic granuloma (ab), Benjamin B. Green- 
here and Albert J. Schein, Jan., 90 
CLEIDOCRANIAL DYSOSTOSIS. See Bones, growth 
CLEPHAN, DOROTHY F.: Technique for auto-radiographs of 
radium containers (ab), April, 4M 
CLOUD, R. W. See ROBBINS, LAURENCE L. 

COBURN, DONALD E,: Delayed rupture of the extensor poihcif 
loncus tendon following Colies’s fracture (ab), March, 304 
COCCIDIOIDOMYCOSIS 

primary coccidioidomycosis: possible pediatric problem 

(ab), Ralph H. Kunstadter and Robert C. Pendergrass. 
Tan., 90 

COGAN, DAVID G. See ROBBINS, LAURENCE L. 

COHEN^ LOUIS. See GURNEY, RAMSDELL 

COHN, BERNARD N. E.: True oxycephaly with syndactylism. 

Case report (ab), March, 294 
COHN, H. See COHN, T. D. 

COHN, HAROLD A. See BREM, THOMAS H. 

COHN, T. D., and COHN, H.: Low-back pain as the presenting 
symptom of malignant breast tumors (ab), Jan., 98 
COLCHICINE 

— effect of colchicine and x-rays on onion root tips (ab), 
■Michael Levine, Jan., 106 

COLE, LEWIS GREGORY: Friedenwald medalist, Jan., 81 
COLEY, BRADLEY L., and STEWART, FRED W.: Bone sar- 
^ coma in polyostotic fibrous dysplasia (ab), April, 433 
COLLEDGE, LIONEL. See DAVIS, E. D. D. 

COLLES FRACTURE. See Radius, fractures 
COLON 

See also Sigmoid 

— periodic, spontaneously remittent volvulus and the symp- 
toms in cases of colon elongatura (ab), Flemming Npr- 
gaard, Jnne, 618 . . . , , ■ » 

— roentgenologic manifestations of amebiasis of large intestine 
(ab), A. Druckmann and S. Schorr, June, 618 
— signi6cance of Cannon’s point in normal and abnormal func- 
tions of colon (ab), Julian Arendt, June, 618 

— ml^'acolon in newborn Clinical and roentgenological study 
with special regard to pathogenesis (preliminary report) 
(ab), Th. Ehrenpreis, April, 429 
fistula. See Fistula 

intussusception. See Intussusception 
megacolon. See Colon, dilatation 

— StSmittent colon invagination on basis of tumor; cases 
(ab), Gosta Lindquist, April, 429 

'^°-dmuse^nIuro6bromatos.,s Cyon Recklinghausen’s dise^e) 
involvme- the bulbar conjunctiva. Report ol case, Tvitn 

COOPER^'I: G^™^and®Ro“EM°SON,'D5^^ 

post-taradiatiinal ulcers by radon ointment (ab), Feb. 

COOPEIL RALPH R. See Pg^I-^fnR^CE L^'^” 

COPE.oilVER. See ROBBINS, LM^NCE L. 

COPLfeMAN, BENJAMIN. See EEENE, CLIFFO^ March, 

CORAY, QUINCE B.: Case of crossed renal ectopia (.ani. 


309 

COTTON INDUSTRY , , ,K„«inos!s)- 

— pneumoconiosis due to cotton dust ( >_ ^ 

port, Paul V. McCarthy and 
46 


^ case re- 

WaUon^R" Aken'head. Jan., 


COVENTRY, M. B., GHORMLEY, R. K., and KERNOHAN, J. 
W.: The intervertebral disc: its microscopic anatomy and 
Iiathology. Part I. Anatomy, development, and physi- 
ology. Part II. Changes in the intervertebral disc con- 
comitant with age. Part III. Pathological changes in 
the intervertebral disc (ab), April, 431 

CRANIOMETRY 

— pelvicephalometry, Tom A. Kendig, April, 391 
CRANIUM 

— cleidocranial dysostosis; case (ab), Helge Eltorm, June, 621 

— cleidocranial dysostosis — report of case (ab), Fred G. Re- 
pass, Jan., 90 

— diffuse neurofibromatosis (von Recklinghausen’s disease) 
involving the bulbar conj’unctiva. Report of case, with 
lesions of skeletal system and skin, bodily asymmetry and 
intracranial involvement (ab), Francisco Paez Allende, 
Jan., 87 

— enlarged parietal foramina and similar shadows seen in 
osteoporosis circumscripta: two cases, Charles H. Kelley, 
June, 601 

— radiotherapy and intracranial pressure (ab), Marie B. 
Tsuker, March, 317 

— roentgen anatomy of skull in newborn infant, Samuel G. 
Henderson and Louise S. Sherman, Feb., 107 

fractures 

— skill! defect and herniation of cerebrum with absence of 
dura following bead injury in adolescence (ab), Wm. S. 
McCune and Barnes Woodhall, Feb., 193 

tumors 

— isolated myeloma in fourteen year old boy (ab), Justus 
Kaufman, June, C20 

CRAW, JOHN. See SUTHERLAND, CHARLES L. 

CREEPING ERUPTION 

— Loeffler’s syndrome associated with creeping eruption 
(cutaneous helminthiasis) (ab), D. O. Wright and Edwin 
M. Gold, June, 614 

CRILE, GEORGE, Jr., and JAFFE, HENRY L.: Pancreatic 
calculi as a rare cause of intestinal hemorrhage. Report 
of case, June, 586 

CRUTCHLOW, EVERETT F. See PEIRCE, CARLETON B. 

CRYMBLE, P. T.: Ulcer of the second part of the duodenum 
(ab), March, 299 

CRYPTOCOCCUS HISTOLYTICUS. See Blastomycosis 

CRYSLER, W^. E., and MORTON, H. S.: Osteochondritis 
dissecans of the supratrochlear septum of the humerus 
(ab), May, 640 

CUTTIN<^ CECIL C. See FISHER, LLOYD D. 

CYSTICERCOSIS. See Brain 


DAHL-IVERSEN, E., and FOGH, B0RGE: On the reduction 
of ileal-ileocohc intussusception by means of contrast 
enema fab), Feb., 200 

DAILEY, MORRIS E., and MILLER, EARL R,: Search for symo- 
tomless gastric cancer in 500 apparently healthy men of 
forty-five and over (ab), June, 617 
DANDY, WALTER E.: Diagnosis and treatment of strictures of 
the aqueduct -of Sylvius (causing hydrocephalus) fab^’ 
June. 612 / \ 

DANOWSKI, T. S., WINKLER, A. W., and PETERS T P • 
Tissue calciBcation and renal failure produced by massive- 
dose vitamin D therapy of arthritis (ab) June 624 

DAVID ANDERSON-BERRY PRIZE, March 286 
®*^^’d1sc“(’^b)”Feb“‘ 203 i-tervertebral 
DAVIS, E. H- D., COLLEDGE, LIONEL, LEDERMAN M 
et al: Discussion on treatment of carclnnmn nfVii. i ’ 
(ab), March, 312 carcinoma of the larynx 

DEAN, ARCHIE L.: Wilms’ tumors (ab) Aoril 49 R 

DlGLUTlilON'"''^''- O'^HsAeA', aItON® 

-‘’^1brKLl"sdn“ergla^l!Tu„1. hypopharynx 

— singular case of Plummer-Vinson svndrnw,. i-„i ^ a 
V idebKk, May. 536 syndrome (ab), Aage 

Plummer-Vinson syndrome (ab), Aage Videb ‘I?" 

DEHNE, ERNST: Fractures at the upper cnH ti, ' 

Classification based on the etiolow •'umerus. 

Jan., 98 etiology of the trauma (ab), 

DEIBERT, G. A. See MURBACH C P 
de LORIMIER, ALFRED A., MINEAP tutttt.., 

BOYD, HAROLD B.: Reflex ht?’ L., and 

regional to joints of the extremhiod deossifications 

del REGATO, JUAN A.: Treatmennte ^27 

June, 579 carcinoma of the cervix, 

DIABETES MELLITUS 

— cardiac hypertrophy and extram.,l,.it 

newborn infants of prediahi.t;.r_ ..“O’ crythropoiesls in 
Miller. Feb., 199 ™otbers (ab), Herbert C. 

DIAPHRAGM 

See also Hernia, diaphragmatic 
— diaphragmatic intumescence- j 

June, 019 ’ * "^“ses (ab), Aage Wagner, 

— mechanical paralysis of left i,.. -j. .-ee 

collapse therapy ip pulinonerI"'?‘?P'"'“K™ comphen 
Fcinsilver, Feb., *'“"““"ary tuberculosis (ab), 
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DICKERSON, W. W.: Characteristic roentgenographic changes 
associated with tuberous sclerosis (ab), Jan., 87 
DIGESTIVE SYSTEM 

See also Colon; Duodenum; Gastro-Intestinal Tract; 
Stomach; etc. 
cancer 

— solitary and multiple carcinomas of upper alimentai^ tract: 
their location, age and sex incidence, and correlation with 
Plummer-Vinson syndrome (ab),' Aage Videbsek, June, 
617 

DILLENBERG, S. M., and THOMPSON, C. M.: Carbon 
tetrachloride poisoning. Report of twenty cases with one 
death (ab), June, 613 

DIVERTICULA. See Intestines, diverticula 
DIXON, J. LEONARD. See OCHSNER, ALTON 
DMYTRYK, EUGENE T.; Congenital malformations of the 
anus and rectum: clinical study (ab), March, 300 
DOAN, CHARLES A/ See HOSTER, HERMAN A. 
DOCKERTY, MALCOLM B., GHORMLEY, R. K., KENNEDY, 
ROGER L. J., and PUGH, DAVID G. Albright’s syn- 
drome (polyostotic fibrous dysplasia with cutaneous pig- 
mentation in both sexes and gonadal dysfunction in 
females) (ab), April, 433 

DOFF, SIMON D. See LOWMAN, ROBERT M. 

DOHN, KAI, and FABER, bORGE: Invagination of the 
stomach: case diagnosed by means of roentgen examina- 
tion (ab), June, 617 

DONLAN, C. P. See KASABACH, H. H. 

DONOVAN, EDWARD J., and SANTULLI, THOMAS V.: 
Gastric and duodenal ulcers in infancy and in childhood 
(ab), Jan., 93 

DONO'VAN ORGANISMS. See Granuloma inguinale 
DORMER, B. A„ FRIEDLANDER, J., and WILES, F. J.: Bron- 
chography in pulmonary tuberculosis: artificial pneumo- 
thorax (ab). May, 532 

Bronchography in pulmonary tuberculosis: geographical 
adventure (ab), April, 425 

, FRIEDLANDER, J., WILES, F. J., and SIMSON, F. W.: 

Tumor of the lung due to Cryptococcus histolyticus 
(blastomycosis) (ab), June, 613 
DOWDY, ANDREW H. See HARVEY, ROGER A. 
DOWLING, JAMES R.: Osteoma of the frontal sinus. Report 
of five cases (ab), Jan., 88 
DOWNES, JEAN. See REISNER, DAVID 
DRAPER, JOHN W., and SICELUFF, JOSEPH G.: Excretory 
cysto-urethrograms (ab), Feb., 204 
DRESSER, R. See SMITH, GEORGE V. S. 

DRUCKMANN, A., and SCHORR, S.: Roentgenological mani- 
festations of amebiasis of the large intestine (ab), June, 618 
DUFRESNE, ORIGENE: Value of hysterosalpingography in 
diagnosis of gynecological affections (ab), April, 435 
DUNGAL, NIELS: Rickets in Iceland (ab), June, 621 
DUNHAM, ETHEL C., and THOMS, HERBERT: Effect of 
severe rickets in early childhood on skeletal development 
in adolescence (ab), May, 539 

DUNNER, LASAR: Observations on pulmonary disease in 
graphite workers (ab), Feb., 196 
DUODENUM 

— congenital obstruction. Report of 6 cases and review of 
literature, Friedrich G. Kautz, James R. Lisa, and Ernest 
Kraft, Apnl, 334 
roentgenography 

— aberrant pancreatic tissue as roentgenologic problem (ab), 
George J. Baylin, Jan., 94 

— new x-ray method of studying anatomy and motility: its 
diagnostic value (ab), Walter F. Gruber, Feb., 199 
— radiographic diagnosis of prolapsed redundant gastric mu- 
cosa into the duodenum, with remarks on the clinical 
significance and treatment, Wendell G. Scott, June, 547 
ulcers. See Peptic Ulcer 
DURA MATER 

— displacement of pineal gland with extradural hemorrhage 
(ab), M. J. Madonick and Ignaz W. Oljenick, Feb., 193 
— observations on presence of subdural gas after pneumo- 
encephalography, L. W. Paul and T. C. Erickson, Feb., 
139 

— skull defect and herniation of cerebrum with absence of dura 
following head injury in adolescence (ab), Wm. S. McCune 
and Barnes Woodhall, Feb., 193 
DUST DISEASES. See Pneumoconiosis 

See SCATCHARD, GEORGE N. 
DwJ^^^M^ ‘FORAGE.” See Epiphyses 

Sec also Achondroplasia 

infantile dwarfism !. encephalomyelitis) in siblings (ab), John 
Monfort, Silik H. Polayes, and Reuben Sorkin, June, 621 
renal 

renal osteodystrophy. Report of case of unusual patho- 
genesis (ab), John J. Castronuovo, Feb., 201 

reiml nckcls case report (ab), Frank J. Borrelli and George 

G. Green, March, 303 

See Tumors, seminoma 
DYSOSTOSIS. See Bones, growth 
DYSPHAGIA. Sec Deglutition 

DYSPLASIA, POLYOSTOTIC FIBROUS. See Bones, diseases 
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complicated silicosis (nb), May, 534 
EOSINOPHILS 

— Loefllcr’s syndrome associated with creepinR eruption 
(cutaneous helminthiasis) (ab), D. O. WriKht and Edwin 
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newborn infants of prediabetic mothers (ab), Herbert C. 
Miller, Feb., 199 
ESOPHAGUS 

abnormalities ^ . 
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— Pellegrin|-Stieda disease (ab),E. James Buckley March ’ini 

— Pellegnni-Stieda disease, Delbert A. Russell 

D. Smith, April, 351 ^usseu and Charles 

tuberculosis 

— cystic tuberculosis in bone and joint* ca«iP t 

Blondal, June, 622 IngoKur 
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FLOCKS, R. H.: Preventive treatment of calcium urolithiasis: 
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march. See also Tibia, fractures 
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March, 293 

FROSTBERG, NILS: Roentgen picture in mucop3'Ocele and 
TTTTrrrc the frontal sinus (ab), March, 293 

fUChlS, ARTHUR W.; ^Iilitar 3 ’ photoroentgen technique em- 
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HAMILTON, JOHN B.: Gastric volvulus and other abnormal 
rotations of the stomach (ab), May, 537 
HAMMER, HOWARD J. See BELL, JOSEPH C. 

HAMPTON, AUBREY O., PRANDONI, ANDREW G., and 
KING, JOHN T.: Pulmonary embolism from obscure 
sources (ab), May, 534 

HANSSON, C. J.: Varices of the oesophagus in children (ab), 
March, 298 

HARDING, H. E. See McLAUGHLIN, A. I. G. 

HARDT, LEO L., HUFFORD, A. RAY, and RABENS. J. I,; 
Analytical survey of 1,132 patients gastroscopically ex- 
amined (ab), April, 420 

HARDY, JANET B., and KENDIG, EDWIN L., Jr.: Tubercu- 
lous pleurisy with effusion in infancy (ab), Jan., 89 
hare, HUGH F.: Present status of diagnosis and treatment of 
uterine carcinoma (ab), May, 543 
——and HAGGART, G. EDMUND: Osteitis condensans ilii 
(ab). May, 540 

HARGRAVES, MALCOLM M. See HALL, BYRON E. 
harper, R. a. KEMP, and TISCENCO, EUGENE: Benign 
tumor of the esophagus and its differential diagnosis 
(ab), March, 298 

HARRINGTON, STUART W. See McDONALD, JOHN R, 
HARRIS, MILO T. See GARLAND. LEO H. 

HARVEY, HAROLD D. See ST. JOHN, FORDYCE B. 
HARVEY, ROGER A., SPINDLER, HOWARD A., and DOWDY 
ANDREW H.: Roentgen therapy as an adjunct in the 
management of acute postpartum mastitis (ab), Feb., 209 
hatcher, C. HOWARD: Development of sarcoma in bone 
subjected to roentgen or radium irradiation (ab), Feb., 211 

havens, FRED Z. See FIGI, FREDERICK A. 

HAWN, CLINTON V. See EDER, HOWARD 

head 

See also Cranium 

— radiology of ivar injuries. Part IV. War w’^nds of the 
head and neck (ab), D. B. McGrigor and Eric Samuel, 
May, 531 . . • • •.. 

■ — value of routine roentgenographic studies of war injuries oi 
HEART^^^ and neck (ab), Gilbert N. Haffiy, Feb., 193 

' — changes in arteriovenous fistula (ab), Robert C. Pendergrass, 
March, 297 . . u *...,1 

—relationship between heart volume and various pti 5 sicai 
factors (ab), Gunnar Biorck, June, 016 


— roentgen findings m intracardiac and particularly perimitral 
calcifications (ah), Henning Odqvist, April, 420 
dilatation 


— "beriberi heart" in tuberculous patient (ab), Jason E. Far- 
ber and D. K. Miller, Feb., 199 
displacement 

— dextrocardia with situs inversus complicated by chronic 
rheumatic aortic and mitral endocarditis (ab), George W. 
Parson, June, GIG 
foreign bodies 

— intracardiac foreign body. Report of case wdth recovery 
(ab), Robert Shapiro, May, 535 
hypertrophy 

— hypertrophy and extramedullary erythropoiesis in newborn 
infants of prcdiabetic mothers (ab), Herbert C- Miller 
Feb., 199 ' 

infarction 

— myocardial infarction — roentgen diagnosis (ab), Leo H 
Garland, June, 616 
roentgenography 

— evaluation of teleroentgenographic mensuration and cardiac 
roentgenoscopy in diagnosis of early mitral valve disease 
(ab)_, Bernard S. Epstein, Jan., 93 
— possibility of studying function of heart with aid of roent- 
gen-cinematography. Roentgen-cinematography com- 
bined with electric recordings of resistance of cardiac 
valves (ab), Sven Benner, Sven R. Kjellberg, and Torgny 
Sjostrand, May, 530 

valves. See also Aortic Valve; Mitral Valve; Tricuspid Valve 
— on possibility of studying the function of the Heart with the 
aid of roentgen-cinematography. Roentgen-cinematog- 
raphy combined with electric recordings of resistance of 
^rdiac valves (ab), Sven Benner, Sven R. Kjellberg, and 
Torgny Sjostrand, May, 536 • > 

HEEL 

abnormality of the caleaneum as cause of painful heel Its 
diagnosis and operative treatment (ab), A. Fowler and 
J. F. Philip, March, 305 

HEI/LMER, HANS: Intussusception in children: spontaneous' 
reduction and the sources of error in its diagnosis (ab), 
April, 428 ' /> 

HELMINTHIASIS 

— LoetBer’s syndrome associated with creeping eruption 
(cutaneous helminthiasis) (ab), D. O. Wright and Edwin 
M. Gold, June, 014 

HEMANGIOMA. See Tumors, angioma 
HEMOCHROMATOSIS. See Hemosiderosis 
HEMOPOIETIC SYSTEM 

— production of growth by action of pituitary gland on vas- 
cular and hemopoietic systems: interrelationship between . 
lungs and pituitary gland (ab), Robert C. Moehlig, June 
614 ' 


— radioactive phosphorus in ‘treatment of polycythemia vera 
Results and hematologic complications (ab), Byron E. 
Hall, Charles H, Vfatkins, Alalcolm M. Hargraves and 
Herbert Z. Giffin, May, 545 ^ ’ 

HEMOPTYSIS 

— relapsing, diffuse pulmonary bleedings or hemosiderosis 
pulraonum — a new clinical diagnosis (ab), Jan Walden- 
strom, May, 533 
HEMOSIDEROSIS 

— idiopathic pulmonary hemosiderosis (essential brown indura- 
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HENSHAW, PAUL S.: Protection against x-rays and gamma 
rays. Genetic injury, Jan., 62 

Implications from studies with physical carcinogens (ab), 
April, 440 
HEREDITY 

— genetic injury (due to radiations), Paul S. Henshaw, Jan., 62 
— hereditary multiple exostosis. Review of literature and 
report of case with Homer-Bernard syndrome as complica- 
tion (ab), Lloyd D. Fisher, Clare Parsons and Cecil C. 
Cutting, June, 622 

•HERMODSSON, IVAN: Different types of osteo-arthritis in the 
hip joint and their connection with the anato'mical condi- 
tions. Does there exist any subluxation coxae acquisita? 
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Osteochondritis dissecans of head of femur (ab). June. 622 
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See also Brain 
diaphragmatic 

— ^hiatus hernia of stomach as source of gastro-inlcstmal 
bleeding, Ernest A. Mendelsohn, May, 502 
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Copieman, June, 619 

HERZOG, E. G.: Air arthrography in diagnosis of tom semi- 
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See also Ilium 

— different types of osteoarthritis and their connection with 
anatomical conditions. Does there exist any subluxation 
coxae acquisita? (ab), Ivan Hermodsson, April, 433 
loose bodies in 

— osteochondritis dissecans of head of femur (ab), Ivan 
Hermodsson, June, 622 
tuberculosis 

— cystic tuberculosis in bone and joint; case (ab), Ingolfur 
Blondal. June, 622 

HIRSCH, EDWIN E., and RUSSELL, HOMER B.; Chronic 
exudative and indurative pneumonia due to inhalation of 
shellac (ab), March, 295 
HODGKIN’S DISEASE 

— salient clinical features and relative value of various methods 
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— studies in Hodgkin’s syndrome. IV. Therapeutic use of 
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HOLLAND, C. A.; Multiple carcinomas. Case of four consecu- 
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HOLT, JOHN F.: Roentgen diagnosis of pancreatic cyst, April, 
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HOOVER. WALTER B. See ADAMS, RALPH 
HOPE. JOHN W. See FABER, HAROLD K. 

HORMONES 

— hormonal tumors of the adretisl (ab), George F. Cahill, 
Jan., 93 

HORNER SYNDROME 

— hereditary multiple exostosis. Review of literature and 
report ofca'c ur* Horner-Bernard syndrome as complica- 
tion (ab), 1 \y)',-u D. Fisher, Clare Parsons, and Cecil C. 
Cutting. June, 

HOSPITALS 

hospital fluorophoJography; its implications (letter to edi- 
tor;, \ Hahbv:, May, 523 

miniature chc-:>t films in general hospitals (ab), George N. 

Diana O. Duszynski, April, 425 

HOSTER, HERMAN A„ and DOAN, CHARLES A.: Studies in 
Hodgkin’s syndrome. IV. Therapeutic use of radioactive 
J«"e, 629 

HOWARD, J. CAMPBELL; Carcinoma of the prostate (ab), 
March. 315 

HOWARD, JOHN T.: Experiences with the gastroscope over a 
TT/^TTr^«^^ of six years (ab), March, 298 
HOWORTH, M. BECKETT: Calcification of the tendon cuff 
of the shoulder (ab), Feb., 203 

±iuutjirtb, A. P.: X-ray studies in hysterosalpingography, 

, . , . _ using a new cannula (ab). Tan 101 
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rlu wAKD E.: Pneumothorax resulting from a dissecting 
gastric ulcer; review of literature and report of case (ab), 
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HUFF, FRANK M., and BOGER, WILLIAM P., Jr.: Renal 
hypoplasia with hydroureter and primary amenorrhea. 

HUFFORD, A. RAY, and STONEHOUSE, G. G.: Orientation 

See HARDT'^LFf? roentgenograms (ab), Jan., 94 
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“^^'^^hondritis dissecans of the supratrochlear septum of 
fracing” ^I°rton, May, 540 

HUSSEy’ F^N^ f Li’pochondrodystrophy 

^ Spot films in radiography of the 
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temporomandibular hydrar- 
tnrosis, Arnold L. Bachman and Albert L. Bershon, March 


HYDROCEPHALUS 

—congenital absence of the septum pclUicidum associated 
mtemal hydrocephalus, William P. Savain, Set 

—diagnosis and tteatment of strictures of aqueduct of Sylvius 
(causing hydrocephalus) (ab), Walter E. Dandy, Jui"! 

HYDRONEPHROSIS 

—primary carcinoma of ureter with special reference to 
hydronephrosis. Review of literature and report of un- 
(ab), Joseph A. Lazarus and Morris S. Marla 
June, 626 ' 

HYMAN, A.: Renal lithiasis and its treatment (ab) March 367 
HYMAN, GEOFFREY: Case of pseudarthrosis f^’lowtng 'f™- 
lumbar transverse processes (ab), March, 303 

HYPEREMIA 

— reflex hyperemic deossifications regional to joints of the ei- 
tremities, Alfred A. de Lorimier, William L. Minear, and 
Harold B. Boyd, March, 227 
HYPERNEPHROMA, See Kidneys, tumors 
HYPEROSTOSIS 

— infantile cortical hyperostoses: preliminary report on a new 
syndrome (ab), John Caffey and William A. Silverman. 
May, 538 

HYPOPHARYNX. See Foreign Bodies, in air and food passages; 
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HYSTEROSALPINGOGRAPHY. See Fallopian Tubes; Preg- 
nancy, complications 
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— rickets in Iceland (ab), Niels Dimgal, June, 621 
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ILIUM 

— osteitis condensans ilii (ab), Hugh F. Hare and G. Edmund 
Haggart, May, 540 

IMLER, ALLISON E., MEILSTRUP, DREW B., and BOGART, 
FRANKLIN B,; Primary Ewing's sarcoma of the spine, 
June, 597 
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(ab), C. D. Selby, May, 533 , , , . , . . 

— intervertebral disc injury: analysis from an industrial stand* 
point (ab), Henry C. Marble and William A. Bishop, 
March, 302 ti _ . 

— x-ray protection in industrial fluoroscopy, George L. iienn}, 
Jan., 66 
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Miller, Feb,, 199 . . , , 
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review of the literature, Friedrich G. Kautz, James K. 
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IHTESTINES— coii(. 
cancer 

— mnliKnant tumors of small intestine. Review of literature 
and rcjiort of 21 eases (ab), Kenneth Fraser, ^Inrcli, 300 
diverticula 

— divcrticulosis of jejunum and ileum, Max Ritvo and Paul J. 

Votta, April, 343 
epiploic appendages 

— calcified appendices cpiploicac ns freely mobile bodies in 
abdominal cavity (a roentgcn-diaBnostically interesting 
subsidiary find) (ab), Olnllo Morales, April, 429 
foreign bodies 

—gallstone ileus (nb), Gordon !McHardy and Donovan C. 
Browne, ^slnrch, 301 

—intestinal obstruction by gallstones (ab), Maurice Lee, Feb.. 
200 

hemorrhage 

— pancreatic calculi ns rare cause of hemorrhage; Report of 
case, George Crilc, Jr. and Henry L. jrafTc, June, 580 
obstruction. See also Intestines, foreign bodies; Intussusception 
■ — strangulating obstruction of small bowel with special ref- 
erence to cases with poor roentgen findings (ab), J. 
Frimann-Dahl, April, 428 
roentgenography 

* — case of sprue syndrome (ab), James Isbist^, March, 300 
— clinical significance of alteration of small intestinal pattern 
as demonstrated by x-ray (ab), Julian M. Ruflin, George 
J. Baylin, and David Gayer, March, 299 
— Henoch’s purpura: small intestinal changes. Case report, 
William H. Whitmore and Gerald M. Peterson, April, 373 
tuberculosis , ,, 

— some cases in phthisics, with reference especially to prognosis 
(ab), S. B. Larsen, June, 618 

volvulus ... 

— fluoroscopically reduced sigmoid volvulus; case (ab), 
Bengt S. Holmgren, April, 428 
—periodic, spontaneously remittent volvulus and the symp- 
toms in cases of colon elongatum (ab), Flemming N0r- 
gaard, June, 018 

INTUSSUSCEPTION . . ^ 

in children : spontaneous reduction and sources of error in its 

diagnosis (ab), Hans Hellmer, April, 428 
—intermittent colon invagination on basis of tumor; cases 
(ab), Gosta Lindquist, April. 429 
—invagination of stomach: case diagnosed by roentgen 
examination (ab), Kai Dohn and Borge Faber, June, 617 

radiologic study of cecocolic invagination in adult (ab), 

RenW. Gilbert and J. Garcia-Cald6ron, June, 618 

reduction of ileal-ileocolic intussusception by contrast enema 

(ab), E. Dabl-Iversen and B0rge Fogh, Feb., 200 
— unusual case of pure colon invagination (ab), Arne Clausen, 
April, 429 

IONIZATION CHAMBER. See Roentgen Therapy, dosage 

, ... 

— idiopathic pulmonary hemosiderosis (essential brown in- 
duration) (ab). Per Selander, Jan., 91 v * » 

—iron oxide dust and the lungs of silver finishers (ab), A. I. G. 
McLaughlin, J. L. A. Grout, H, J, Barrie, and H. E. 
Harding, Feb., 196 

IRVING, JAMES G. See SOULE, ARTHUR B., Jr. 

ISBISTER, JAMES: Case of Besnier-Boeck^Schaumann syn- 
drome, or benign lymphogranulomatosis, with pneumo- 
thoraces (ab), Feb., 198 
Case of sprue syndrome (ab), March, 300 
ISCHIUM . o 1 t? 

epiphysitis of ischial tuberosity: case report (ab), raul t>, 
McMaster, May. 540 

ISOHEMAGGLUTININS . . ^ ^ 

— cold isohemagglutinins: their association with hemolytic 
anemia and multiple thromboses in primary atypical 
pneumonia. Brief review of clinical and laboratory prob- 
lems involved (ab), William R. Platt and Charles S. Ward, 
Jr., March, 294 « -r. j- ... •* 

ISOTOPES, RADIOACTIVE. See Radioactivity 

IVIE, JOS. McK.: Congenital absence of the odontoid process. 
Report of case, March, 268' 

■ See ECHLIN, FRANCIS A. 

J 

JACKMAN, JAMES, and LUBERT, MORTIMER: Significance 
of calcification in the ascending aorta as observed roent 
genologically (ab), totiw TT 

E^^fu?tW™en^g°c?fhefapy in filariasis 
(ab), March, 315 

cure) (ab), April, 438 

JAPANESE-AMERICANS . or..cP.Ampricans- a study 
— incidence of tuberculosis in Japa e Bass and G. 

of a homogeneous racial group (ab), H. E. Bass ana c. 

D. Carlyle Thompson. May, oo-i 
^^-arthrography of mandibul.rr joint (ab). Flemming Wr- 
gaard, April, 422 temporomandibular hy- 

'"drlftSro'sTs'lrnrr Bac\man and Albert E. Bershon. 
March, 251 


— roentgcnographlc demonstration of concretions in the sub- 
mandibular glandular duct by use of intraoral films, 
George D. Monardo, Jan., 63 
JEJUNUM. See Intestines 

JENSEN, ANTON: Dosis measurements in roentgen irradiation 
of the female pelvis (ab), June, 030 
JENSEN, S. HOEPFER: Simple device for continuous control 
of roeiitgcn-rny output (ab), June, 630 

,NlELSEIf, JENS, and THAYSSEN, V.; Evaluation of 

different factors in rotation therapy (ab), May, 540 
JOINTS 

See also Elbow; Hip; Jaws; Knee; etc. 

—reflex hypcremic deossifications regional to joints of the 
extremities, Alfred A. de Lorimier, William L. Minear, 
and Harold B. Boyd, March, 227 
diseases 

— associated with acromegaly (ab), H. Waine, G. A. Bennett, 
and W. Bauer, March, 305 

— chronic melioidosis. Case shoiving multiple lesions of 
bones, joints and lungs (ab), J. H. Mayer, May, 539 
JORUP, SIGVARD: Case of chondrodystrophia congenita 
cnlcificans (ab), April, 434 

JUBILEE ASSEMBLY, Palestine Jewish Medical Association, 
Feb., 180 


KANE, I. J. See GRISHMAN, A. 

KAPLAN, HENRY S. See RIGLER, LEO G. 

KAPLAN, IRA I.: Roentgen therapy of arthritides (ab), May, 
546 

KARPEL, SAUL, WAGGONER, IRVING M., and McCOWN, 
OSWALD S., Jr.: Primary atypical pneumonia: critical 
analysis of 500 cases (ab), Jan., 90 
KASABACH, H. H., and DONlAN, C. P.: Roentgentherapy of 
hemangioma of the larynx in infants (ab), Feb.. 208 
KATZ, SOL. See HUSSEY. HUGH H. 

KAUFMAN, JUSTUS: Isolated myeloma in a fourteen year 
old boy (ab), June, 620 

KAUT^ FRIEDRICH G., LISA, JAMES R., and KRAFT, 
ERNEST: Congenital duodenal obstruction. Report of 
six cases and review of the literature, April, 334 
KEENE, CLIFFORD H., and COPLEMAN, BENJAMIN; 
Traumatic right diaphragmatic hernia: case with delayed 
herniation of liver and gallbladder (ab), June, 619 
KEEVIL, R. F. See ADAMSON, J. D. 

KELLEY, CHARLES H.: Enlarged parietal foramina and similar 
shadows seen in osteoporosis circumscripta: two cases. 
June, 601 

KEMP, F. H.: X-rays in diagnosis and localisation of gas- 
gangrene (ab), Feb., 205 

KEMP, L. A. W.: New circuit with special applications in 
gamma-ray and x-ray dosimetry (ab), April, 439 
KENDIG, EDWIN L.. Jr. See HARDY, jAnET B. 

KENDIG, TOM A.: Pelvicephalometry, April, 391 
KENNEDY, ROGER L. J. See DOCKERTY, MALCOLM B. 
KERNOHAN, J. W. See COVENTRY, M. B. 
kerosene 

— ingestion of kerosene complicated by pneumonia, pneumo- 
thorax, pneumopericardium, and subcutaneous emphy- 
sema (ab), Arnold F. Lavenstein, Feb., 195 
KERR, H. DABNEY, and EINSTEIN, ROBERT A. J.: Results 
of irradiation of ovarian tumors (ab), Feb., 207 
KERSHNER, DAVID, and KESSLER, LEON N.: Solitary cyst 
of the kidney. Case report (ab), March, 310 
KESSLER, LEON N. See KERSHNER, DAVID 
KESTON, ALBERT S. See FOX, CHARLES L., Jr. 

KHOO, F. y., and YANG, Y,; Unusual bone lesions in an infant, 
probably osteitis tuberculosa multiplex cystoides, March, 
263 

KICKHAM, CHARLES J.: Obstruction of the ureter in children 
(ab), April, 436 
KIDNEYS 

See also Aneurysm, renal; Hydronephrosis 
— arteriography in renal and abdominal conditions (ab), O. 
A. Nelson, Feb., 205 

— renal osteodystrophy. Report of case of unusual patho- 
genesis (ab), John J. Castronuovo, Feb., 201 
— tissue calcification and renal failure produced by massive 
dose vitamin D therapy of arthritis (ab), T. S. Danowski, 
A. W. Winkler, and J. P. Peters, June, 624. 
abnormalities 

— anomalies of ureters and kidneys as observed by the radiol- 
ogist (ab), Bernard H. Nichols, March, 308 
— bilateral crossed renal ectopia: case report (ab), Charles M. 
Norfleet, Jr., May, 542 

— crossed renal ectopia; case (ab). Quince B. Coray, March, 
309 

— duplication of right kidney pelvis and ureter witli extra- 
vesical ureteral opening (ab), Russell J. Moe, March, 308 
—ectopia: study of twenty-three cases (ab), Earl F. Nation, 
March, 309 

— pathologic and anomalous conditions associated with dupli- 
cation of renal pelvis and ureter (ab), Ruj* Goyanna and 
Laurence F. Greene, May, 641 

— renal hypoplasia with hydrourcter and primary amenorrhea. 
Report of case (ab), Frank M. Huff and William P. Bogcr, 
Jr., June, 625 

— unusual horseshoe kidney; case (ab), Henrj' Bodner and 
Max K. Moulder, Jan., 101 
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KlPIfEyS— 

^ien^I lithiasis and its treatment (ab). A, Hyman, March. 307 
cancer. See also Kidney, tumors ^ , » • r 

—relationship of epithelial buds to carcinoma of pelvis of 
kidney, ureter and bladder (ab), Albert E. Bothe, Jan., 104 

— solitary* evst (ab), John W. Martin, Jan., 101 
— soJjtarS’ cyst, case (ab), Pavid Kershner and Leon 
Kessler, ^larch, 310 

diseases .... ♦ x tt < 

excretion uro^aphy. its value m diagnosis (ab;, iiarrj A, 

Olm. March, 307 ^ 

— xn/lamraatorn- lesions fab). Lews J. Fnedman and Paul S. 

hriedman, March, 307 
fistula. See Fistula 

^^u^umati'c infarction (ab), W. K, Resford and Paul J. Con- 
nolly, March, 308 
movable 

—renal d.vstopia (ab), Leon Solis-Cohen and Samuel Levme. 
March, 309 

roectgeno^aphy. See Pyelography 

tuberculosis , , , .r, 

— miharv' tuberculosis after retrograde pyelography. Report 
of case (ab), Ahe tindhom, May, 541 

tumors , , . , j . t 

— discussion on radiotherapy of tumors of kidne 3 * ana bladaer 
ub>, Stanford Cade and F. G. Stebbrng, March. 314 
— lymphoblastoma. S. E. Freileld, May, 507 

- pathological-anatomical basis of tumor arteriographj''. 

Investigation of arterial vessels of hj-pernephromas and 
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— Roentgen Ray Society, June, COG 
— Carolina Radiological Society, 5larch, 280 
—officers and meeting dates, Jan., 83; Feb., 189; March 288* 
April, 418; May, 527; June, 608 / ’ 

—Orleans Parish Radiological Society, April, 414 
— Mountain Radiological Society, May, 523 
Radiological Society, June, 60G 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
—announcement of annual meeting, April, 414 
— Lowell S. Coin, M.D., president of the Radiological Societv 
of North America (ed), Jan., 77 ^ oociet> 

RADIOLOGY address, (ed), Lewis G. Allen. March. 282 

« atomic power (ed), May, 521 

Radioactivity 
Radium; Roentgen Rays 

RADIUM 

See also Radiations; Radon 
— defects in roentgen tubes demonstrated by gamma-rav 
graphs (ab). Sven Benner, April, 439 
—effect of variations in the dose rate of gamma radiation on 
«11 degeneration m frog tadpole (ab), A. Glucksmann K 
Tansley, and C. W. Wilson, March. 317 ’ 

—human factors (in_protection against gamma rays), Robert 

c=iu^etr.;f 

STm?rfe"a,"»7 Radiological Soc^\T o1 

— protection measurements of lead-shielded radium t» 

Braestrup, April, 385 umm, L,ari E. 

—technic for aiUo-radiographs of radium containers faM 
Dorothy F. Clephan, April, 439 

tolerance intensity, Edith H, Quimby, 

injurious effects 

— development of sarcoma in bone subjected to roentirpn o,. 

radium irradiation (ab), C. Howard Hatcher Feb ‘>11 
— radiation injury, Robert S. Stone, Jan., 59 ’ ’’ “ ^ 

therapy. See also under organs 

— cancer treatment with radium bearing moulds (ab) JTitrf 
Wiener, Jan., 103 ^ 

— energy absorption (integral dose) in the trunk in the radium 
treatment of breast cancer by interstitial and surfnii 
applicator methods, C. W. Wilson, April, 3G4 
—slide rule for determination of dosage from linear aDDlimfrircs 
(ab), G. Rudinger, May, 54G PPucators 

— use of radiographs for dosage control in interstitial eammn 
ray therapy (ab), W. J. Meredith and S. K. Stephenson’ 
Feb., 211 ’ 

RADIUS 

See also Forearm 
fractures 

- — delayed rupture of the extensor pollicis longus tendon follow- 
ing Colles fracture (ab), Donald E. Coburn, March, 304 
RADNER, STIG: Roentgenological changes in lead poisonimr in 
children (ab), March, 305 

radon 

— new circuit with special applications in gamma- and x-rav 
dosimetry (ab), L. A. W. Kemp, April, 439 
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RADON — cont. 

— new method of making radon ointment, L. Cardenas and T. 
L. Weatherwax, April, 381 

— treatment of late post-irradiation ulcers with radon oint- 
ment, Bertram V. A. Low-Beer and Robert S. Stone, Feb., 
149 

— treatment of post-irradiational ulcers by radon ointment 
(ab), A. G. S. Cooper and D. F. Robertson, Feb.. 212 
RANEY, R. BEVERLY: Isthmus defects of the fifth lumbar 
vertebra (ab), Jan., 97 

RAPPAPORT, ISRAEL. See MAYER, EDGAR 

RECKLINGHAUSEN’S DISEASE. See Neurofibromatosis 
RECRUITS 

— advantages of supplemental radiographic studies at time 
of induction (ab), A. C. Galluccio, Jan., 89 
tuberculosis 

— chest x-ray examination: analysis of disqualifying condi- 
tions found among 105,141 selectees (ab), Richard E. 
Kinzer, April, 424 

— in World War II (symposium) (ab). Council on Military 
Affairs and Public Health, American College of Chest 
Physicians, April, 424 

— pathological manifestations and anatomical variations in 
pre-enlistment chest roentgenograms (ab), F, G. Stuart, 
April, 424 
RECTUM 

— congenital malformations of anus and rectum: clinical study 
(ab), Eugene T. Dmytryk, March, 300 
cancer 

— dose distribution in rotary irradiation of eccentrically 
situated axial field as basis for experiments with rotation 
treatment of cancer of rectum (ab), Paula Wissenberc. 
May, 546 

stricture. See Rectum, syphilis 
syphilis 

— ^luetic rectal stricture (ab), A. Melamed and S. M. Feld. Aoril. 
429 

REED, B. P. See REED, C. I. 

REED, C, I., and REED, B. P.: Evidence of the peripheral action 
of vitamin D from x-ray diffraction studies (ab). March, 
318 

REESE, ALGERNON B, See MARTIN, HAYES 
REEVES, ROBERT J.: Round cell tumor of bone resembling 
Ewing’s tumor (ab), March, 313 
REINEKE, H. G. See RYDER. HENRY W. 

REISNER, DAVID, and DOWNES, JEAN; Minimal tuberculous 
lesions of the lung (ab), March, 294 
RENANDER, AXEL: Radiographic examination of a case of 
cancer of the thymus (ab), Feb., 199 
REPASS, FRED G.: Cleidocranial dysostosis — report of case 


(ab), Jan., 90 
IRAT 


RESPIRATORY TRACT 

See also Bronchi; Lungs; etc. 

tumors 

— plasma cell tumors of upper part of respiratory tract (ab), 
Frederick A. Figi, Albert C. Broders, and Fred Z, Havens, 
May, 532 

RETINA 

— action of neutrons on developing rat retina (ab), F. G. 
Spear and K. Tansley, March, 317 

tumors 

— treatment of bilateral retinoblastoma (retinal glioma) 
surgically and by irradiation. Report on progress (ab), 
Hayes Martin and Algernon B. Reese, May, 542 

RETINOBLASTOMA. See Retina, tumors 

REXFORD, W. K., and CONNOLLY, PAUL J,; Traumatic in- 
farction of the kidney (ab), March, 308 

RHEUMATIC FEVER 

— dextrocardia with situs inversus complicated by chronic 
rheumatic aortic and mitral endocarditis (ab), George W. 
Parson, June, GIG 

RHEUMATISM. See Arthritis; Rheumatic Fever 

RIBBING, S.: Etiology of osteochondrosis dissecans (ab), April, 
433 

RIBS 

— subcostal swelling of soft tissues in osteochondritis (ab), 
Knut Lindblom, April, 434 

RICHMOND, DAVID A.: Fatigue fracture of the fibula. Report 
on two cases (ab), Jan., 99 

RICKETS 

— effect of severe rickets in early childhood on skeletal de- 
velopment in adolescence (ab), Ethel C. Dunham and 
Herbert Thoms, May, 539 

— evidence of peripheral action of vitamin D from x-ray 
diffraction studies (ab), C. I. Reed and B. P. Reed, 
March, 318 

— in Iceland (ab), Niels Dungal, June, G21 

— occurrence and significance of carlj’ periosteal proliferation 
in diaphyses of premature infants (ab), Nils Malmberg, 
April, 433 

renal. See Dwarfism 

RIEMER, ALLEN D.: Egg-shell calcifications in silicosis (ab), 

RIGLER.TeO^g!, KAPLAN. HENRY S.. and FINK, DANIEL 
L.: Pernicious anemia and the early diagnosis of tumors 
of the stomach (ab), April. 427 

RILEY, EDWARDS M.. BUTLER, ROBERT W., and GOREN, 
SIDNEY: Silicosis in foundries of naval gun factory (ab), 
Jan., 91 

RINGWORM ^ c -n r. 

——dosage distribution in treatment by x-rays (ab), S. B. Os- 
bom. Diana R. Tavener, and F. T. Farmer, March, 31G 


— ro^tgen-ray treatment of tinea capitis (ab), I,ester M T 

RINVTK Beinhauer, April? 439 

RINVIK, ROALD. A case of KJippel-Feil syndrome (congenital 
synostosis of the cervical vertebrael fahl Tir, 

RITVq, MAX, and VOTTA, PAUL jT btUiculo^sis of the 
jejunum and ileum, April, 343 

ROBBINS, LAURENCE L., AUB, JOSEPH C., COPE OLIVER 
DAVID G., LANGOHR, JOHN L.* CLOUD* 
R. W., and MERRILL, OLIVER E.: Superficial ‘'bums’* 
scattered cathode rays, Jan 1 
ROBERTSON, D. F. See COOPER. A. G S ^ ' 

ROBERTSON, J. M. See WOLFE, k. R I 

Rolm ^PERCIVA?¥? a- PEACHER, WILLIAM G. 

r’ad^iot^aphy U),' fVTo7 
RolSf RAY^'^ 

See also Cathode Rays; Radiations; Roentgen Therapy 
evidence of peripheral action of vitamin D from x-ray dif- 
fraction studies (ab), C. I. Reed and B. P. Reed, March, 
318 

— microradiography (ab), F. Bohatyrtschuk, June, 027 
apparatus.^ See also Roentgen Rays, technic 
— defects in tubes demonstrated by gamma-ray photocraDhs 
(ab), Sven Benner, April, 439 

— fluorescent screen laminagraph (ab), Erik Lysholm, March, 

— simple apparatus for body section radiography (ab), Pcrcival 
A. Robin, Feb., 207 

— simple device for continuous control of roentgen-ray output 
(ab), S. Hoeffer Jensen, June, 630 
— some observations on x-ray treatment cones, C. E. Eddy and 
D. J. Stevens, Feb., 176 
diagnosis 

— latent period which elapses between onset of lesion and ap- 
pearance of radiographic signs (ed), James F. Brailsford, 
Feb., 184 
effects 

— cellular dynamics in intestinal mucosa: effect of irradiation 
on epithelial maturation and migration (ab), Nathan B. 
Friedman, May, 537 

— clinical effects of surgical and x-ray castration in mammary 
cancer (ab), Frank E. Adair, Norman Treves, Joseph H. 
Farrow, and Isabel M. Schamagel, March, 312 
— comparison of two levels of roentgen and neutron irradiation 
of normal and lymphomatous mice, using radiophosphorus 
as indicator of cellular activity, K. G, Scott, Feb., 173 
— effects of colchicine and x-rays on onion root tips (ab), 
Michael Levine, Jan., 100 

— effects of roentgen radiation on thymonucleic acid content of 
transplantable mammary carcinomas (ab), Robert K. 
Stowell, Jan., 106 

— studies in vitro on cellular physiology. Effect of x-rays on 
survival of cells, Robert Schrek, April, 395 
films. See Roentgenograms 

fluoroscopy. See also Roentgen Rays, protection against; 
Intestines, volvulus; etc. 

— hospital fluorophotography; its implications (letter to 
editor), J. Edwin Habbe, May, 523 
injurious effects 

— development of sarcoma in bone subjected to roentgen or 
radium irradiation (ab), C. Howard Hatcher, Feb., -.11 
— genetic injury, Paul S. Henshaw, Jan., 62 
— implications from studies with physical carcinogens (no), 
Paul S. Henshaw, April, 440_ ^ , n . 

— myelomalacia of cervical portion of spinal cord, probaoJj 
the result of roentgen therapy (ab), Lewis D. Stevenson 
and Robert E. Eckhardt, Jan., 105 
— radiation injury, Robert S. Stone, Jan., 59 
— tolerance dose or tolerance intensity, Edith 11. Uuimo), 
Jan., 57 

—condenser ionization chambers for me^urcmcnl of 

in body cavities: physical problems in their design \ )» 

F. T. Farmer, April, 439 
protection against 

— human factors, Robert B. Taft, 0^ _ 

— in industrial fluoroscopy, George C. Henny, ^ -r 

' — in roentgenoscopy (ab), John F. Bacon and L g 

Leddy, June, 627 , _ . nnd 

— materials and methods of protection, George » g 

George C. Laurence, Jan., 69 re- 

— protection against x-rays and gamma rays, c . 
port of the Standardization Committees 
Roentgen Ray Society and the Radiological Soc.ctj 
North America, Jan., 57 

-™Tue"iS^mass radioRraphy of chest. Ira Levis and Rasscll 

technic. ^Sefalsra’nematography: Body Section Uoent- 

-au?oS'’e^i,ofurS’il' in photofiuoro^raphy (»>■)• 
Russell H. Morgan, Feb., 200 . kilovolt 

— military pliotoroentgen technic linril 437 

(peak) principles (ab), Arthur \\. of parallel 

—so-called retarded ‘’’'occult Iracturc.^ ^i^i^ Benedict J- 
projection m roentgen diagnosis ol ir 
Toth. May. 47o 
ROENTGEN THERAPY. 

See also under d'S'i^cs and orgnns ^ Edling, April. 

— experiences with rotation thcrapj t J. 

439 
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ROENTGEN THERAPY— con/. 

— some obscrviiUons on x-rny trcnlmcnt cones, C, 12. Ktldy and 
D. J. Stevens, Feb., 170 
dosage 

—behavior of thimble chambers when used for measurement 
of very soft radiation (ah), J. A. Victorcen, Z. J, Alice, 
and E, D. Trout, Feb., 211 

—condenser ioniration chambers for measurement of x-rays in 
body cavities; physical problems in their design (ah), 

F. T. Farmer, April, ‘130 

— determination of dose in circular phantoms under rotary 
irradiation (ab), Howard Nielsen, June, 030 
— dose distribution in rotary irradiation of eccentrically situ- 
ated axial field as basis for experiments with rotation 
treatment of cancer of rectum (ab), Paula Wissenberg, 
May, 540 

— dosis measurements in irradiation of female pelvis (ab), 
Anton Jensen, June, C30 

— evaluation of different factors in rotation therapy (ab), 
S. Hoeffer Jensen, Jens Nielsen, and V. Thayssen, May, 
540 

— new circuit with special applications in gamma- and x-ray 
dosimetry (ab), L. A. W. Kemp, April, 439 
— photographic methods applied to dosimetric problems (ab), 

G. Spicglcr, Feb., 211 

— rate: symposium (ab), L. H. Gray, F. Ellis, G, C. Fairchild, 
and Edith Paterson, Feb., 210 
— standardization of technic (ab), Emil Ungar, Feb., 210 
high voltage 

— carcinoma of ovary treated prcoperatively with deep x-ray. 

Report of 3 cases (ab), Thomas J. Parks, hlarch, 314 
— effect of deep x-rays on the peritoneal mctastascs of ovarian 
carcinoma (ab), James Watt, Jan., 104 

ROENTGENOGRAMS 

— simple polygraph, E. Wayne Egbert and Alfred G. Fuller, 
June, 594 

— use of radiographs for dosage control in interstitial gamma- 
ray therapy (ab), W. J. Meredith and S. K. Stephenson, 
Feb., 211 

— wet-film viewing room (ab), Leo H. Garland and Milo T. 
Harris, April, 437 

RONALD, A,: Fatigue fracture (ab). May, 541 

ROSE, S. P. See RACKER, E. 

ROSEMOND, G. P., and CASWELL, H, T.j Pyopneumothorax 
in the first month of life with recovery. Two case reports 
(ab). May, 534 

ROSENDAL, THOMAS: On reticulum cell sarcoma in the bones 
(ab), June, 620 

ROSENTHAL, D. B. See WILLIS, R. A. 

ROSS, J. N. See PLENGE, H, E. 

RUDInGER, G.: Slide rule for determination of dosage from 
linear radium applicators (ab), May, 546 

RUDSTROM, PAUL: Cholangiograms in intrahepatic processes 
(ab). March, 301 

RUFFIN, JULIAN M., BAYLIN, GEORGE J., and CAYER, 
DAVID: Clinical significance of alteration of the small 
intestine pattern as demonstrated by x-ray (ab), March, 
299 

RUSS, S., and SCOTT, G, M.: Resistance to tumour grafts 
produced by a cell-free tumour extract (ab), April, 440 

RUSSELL, DELBERT A., and SMITH, CHARLES D.: Pelle- 
grini-Stieda disease, April, 351 

RUSSELL, HOMER B. See HIRSCH, EDWIN F. 

RYDER, HENRY W., and REINEKE, H. G.: Pulmonary roent- 
genographic changes due to mitral stenosis simulating 
those due to silicosis (ab), Jan., 91 


S 

ST. JOHN, FORDYCE B., SWENSON, PAUL C., and HARVEY, 
HAROLD D.: An experiment in the early diagnosis of 
gastric carcinoma (ab), Feb., 200 
SALPINGITIS. See Fallopian Tubes 

SAMUEL, ERIC: Congenital absence of the pectoralis major 
(ab), Feb., 203 
See McGRIGOR, D. B. 

SANDLER, BERNARD: Principles of treatment of carcinoma 
cervix uteri by radiotherapy (ab), Jan., 104 
SANDSTROM, CARL: On gastrospasm and its roentgenologic 
appearance (ab), April, 427 

SANGUILY, JULIO, and LEON BLANCO, FRANCISCO: 
Gastric schwannoma: report of large intragastric lesion 
simulating a bezoar (ab), Jan., 93 
SANTULLI, THOMAS V. See DONOVAN. EDWARD J. 
SARA, NATHAN O. See BACHMAN, ARNOLD L. 
SARCOIDOSIS 

— Besnier-Boeck-Schaumann syndrome, or benign lympho- 
granulomatosis, with pneumothoraces; case (ab), James 
Isbister, Feb., 198 

— roentgen therapy of Boeck’s sarcoid (ab), Ernst A. Pohle, 
_ , Lester W. Paul, and Elizabeth A. Clark, Feb., 208 

SARCOMA 

—development of sarcoma in bone subjected to roentgen or 
radium irradiation (ab), C. Howard Hatcher, Feb., 211 

— resistance to tumor grafts produced by a cell-free tumor 
^ extract (ab), S. Russ and G. M. Scott, April, 440 

Ewing’s. See Tumors, Ewing’s 

reticulosarcoma 

^nes (ab), Thomas Rosendal, June, 620 
®^VAGE, OSWALD: Pulmonary concussion ("blast”) in non- 
thoracic battle wounds ^ab), Feb., 197 


SAVAIN, WILLIAM P.; Congenital absence of the septum 
pclluckliim associated with internal hydrocephalus, 
March, 270 

SCALP, Sec Ringworm 
SCAPHOID BONE, CARPAL 

— anomalous fusion of scaphoid and greater multangular bone 
(ah). M. G. Heno', March, 305 
SCATCHARD, GEORGE N., and DUSZYNSKI, DIANA O.: 
Miniature chest x-ray films in general hospitals (ab), 
April. 425 

SCHARNAGEL, ISABEL M. Sec ADAIR, FRANK E. 
SCHAUMANN’S DISEASE. See Sarcoidosis 
SCHEIN. ALBERT T. See GREENBERG, BENJAMIN B. 
SCHEPERS, G. W, H,: Pathology of regional ileitis (ab), Feb., 
200 

SCHERLIS, SIDNEY: Locfficr’s syndrome-— eosinophilic granu- 
loma. Case report (ab), Feb., 197 
SCHLOSSER, JOSEPH V. See GARCIA, MANUEL 
SCHMIER, ADOLF A.: Internal cpicondylar epiphysis and 
dhow injuries (ab), Feb., 203 

SCHMITZ. HERBERT E., SHEEHAN, JOHN F., and TOWNE, 
JANET E.: Diagnosis and treatment of carcinoma of the 
fundus uteri (nb), March, 313 
See SHEEHAN. JOHN F. 

SCHMITZ, ROBERT C,: Primary atypical pneumonia of un- 
known cause (ab), Feb., 195 

SCHNEIDER, MARTIN: Acrosinusitis: a clinico-roentgeno- 
logical study (ab), April, 422 
SCHORR, S. See DRUCKMANN, A. 

SCHOURuP, K.: Plastic induration of the penis (ab), Feb., 210 
SCHREK, ROBERT: Studies in vitro on cellular physiology. 

Effect of x-rays on the surviv'al of cells, April, 395 
SCHWANNOMA. See Tumors, neurinoma 
SCHWARTZ, CHARLES W.: Solitary myeloma of frontal bone, 
April, 422 
SCIATICA 

— protrusions of disks and nerve compression in lumbar region 
(ab), K. Lindblom, May, 640 
SCLEROSIS, TUBEROUS 

— characteristic roentgenographic changes associated with 
tuberous sclerosis (ab), W. W. Dickerson, Jan., 87 
SCOTT, G. M. See RUSS, S. 

SCOTT, K. G.: Comparison of two levels of roentgen and neu- 
tron irradiation of normal and lymphomatpus mice, using 
radiophosphorus as an indicator of cellular activity. Feb.. 
173 

SCOTT, WENDELL G., appointment to Board of Reserve Con- 
sultants, U.S.N., June, COG 

SCOTT, WENDELL G.: Radiographic diagnosis of prolapsed 
redundant gastric mucosa into the duodenum, with re- 
^ the clinical significance and treatment, June. 547 

SEAR, H. R., and MADDOX, J. K.: Case of Hurler’s disease 




CONGRESS OF RADIOLOGY. 
March, 286 ' 

SELANDER, PER: Idiopathic pulmonary hemosiderosis (essen- 
tial brown induration) (ab), Jan., 91 
SELBY, C. D.: Attitude of industry toward x-ray examinations 
of the chest (ab). May, 533 

SELIGMAN, BERNARD, and HATHANSON, LOUIS: “Meta- 
static” calcification in soft tissues of legs in osteitis de- 
formans: case report (ab), June, 624 
SELMAN, JOSEPH. See PENDERGRASS, EUGENE P 
SEMILUNAR CARTILAGES 

— air arthrography in diagnosis of torn cartilage (ab) E G 
Herzog, June, 624 

— roentgen demonstration of cartilages of knee (ab), J. W 
Grossman and Howard H. Minor, March 304 
• SEMINAL VESICLES 

— vaso-seminal vesiculography and its clinical application 
(ab), Arne Bertelsen and H. H. Wandall, June, 626 
SEMMES, R. E. See WHITELEATHER, J. E. 

SEPTUM 

pellucidum. See Brain, abnormality 

supratrochlear. See Elbow 

SHAPIRO, ROBERT: Intracardiac foreign body. Report of case 
with recovery (ab). May, 535 

SHEEHAN. JOHN F., SCHMITZ, HERBERT E., and TOWNE 
JANET E. : Changes in the uterus after eradication of endo^ 
metrial adenocarcinoma by radiotherapy, with particular 
reference to an infarct-like radionecrotic plaque in the 
lining (ab), Feb., 212 f u i ine 

See SCHMITZ, HERBERT E. 

SHEFFERY, JOSEPH B.: Hysterosalpingography as a diag- 
nostic aid in certain types of ruptured uteri (ab), Jan 100 
SHELBURNE, SAMUEL A.: Spontaneous mediastinal eninhv- 
sema (ab), Jan., 91 ^ ^ 

SHELDON, WALTER H.. THEBAUT, BEN R., HEYMAN 
ALBERT, and WALL, MARGARET J.: Osteomyelitis’ 
caused by granuloma inguinale: report of case with culti- 
vation of the Donovan body in the yolk sac of developinc 
chick embryo (ab), June, 619 
SHELLAC 

— chronic exudative and indurative pneumonia due to inhala- 
tion of shellac (ab), Edwin F. Hirsch and Homer B 
Russell, March, 295 

SHELTON, FRED W. See McREYNOLDS, GEORGE S.. Jr 
SHERMAN, LOUISE S. See HENDERSON, SAMUEL G. ‘ 
SHOCK 

— mechanism of shock from burns and trauma traced with " 
radiosodium (ab), Charles L. Fox, Jr. and Albert S. 
Keston, April, 440 
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SQUIRE, FAY H. and KRETSCHMER, HERMAN L.: Study 
of the ureters in blntldcr neck obstructions. Tan., 32 
STAUFFER. RICHARD C. >Scc GILMORE, JOHN H. 
STEBBING, F. G. See CADE, STANFORD 
STEBBING, GEORGE F, See CARLING. E. ROCK 
STEIN, M. H.: Spontaneous mediastinal emphysema (ab), 
June, 015 

STEINHAUSEN, T. B. Sec FINE. ARCHIE 
STEMMERMAN, MARGUERITE G.: Silicosis of the peri- 
cardium. Case report (ab), March, 297 
STEPHENSON, S. K. Sec MEREDITH, W. J. 

STERILITY 

— hystcrosalpiiiKOgraphy in sterility (ab), Colin Macdonald. 
Jan., 100 
STERNUM 

— administration of contrast medium in urography via the bone 
marrow (ab), Lennart WalldiSn, May, 541 
STEVENS, D. J. See EDDY, C. E. 

STEVENSON, LEWIS D., and ECKHARDT, ROBERT E.: 
Myelomalacia of the cervical portion of the spinal cord, 
probably the result of roentRen therapy (ab), Jan., 105 
STEWART, FRED W, Sec COLEY, BRADLEY L. 

STOMACH 

— gastric volvulus and other abnormal rotations of stomach 
(ab), John B. Hamilton, May, 537 
— invagination of stomach: ease diagnosed by roentgen ex- 
amination (ab), Kai Dohn and Bbrgc Faber, June, G17 
— physiological delay at cardia (ab), Franz Sorensen, June, G17 
cancer 

— experiment in early diagnosis (ab),Fordycc B. St. John, Paul 
C. Swenson, and Harold D. Harvey, Feb., 200 
— hypertrophic gastritis simulating carcinoma (ab), H. Marvin 
Pollard and Ralph R. Cooper, April, 427 
— localization of gastritis and gastric cancer, especially in cases 
of pernicious anemia (ab), Johan Torgersen, March, 299 
— localized acute edematous gastritis resembling carcinoma. 

Report of 2 cases (ab), Bengt Sylvdn, March, 299 
— pathological-anatomical basis of tumor arteriography. In- 
vestigation of arterial vessels of hypernephromas and car- 
cinomas of stomach (ab), Lars Billing and Ake G. H. Lind- 
gren, March, 311 

— pernicious anemia and the early diagnosis of tumors (ab), 
Leo G. Rigler, Henry S. Kaplan, and Daniel L. Fink, April, 
427 

— search for syraptomless cancer in 500 apparently healthy 
men of forty-five and over (ab), Morris E. Dailey and 
Earl R. Miller, June, 617 

— short esophagus (thoracic stomach) and its association with 
peptic ulceration and cancer (ab), D. W. Smithers, May, 
530 

examination. See also Stomach, roentgenography 
— analytical survey of 1,132 patients gastroscopically examined 
(ab), Leo L. Hardt, A. Ray Hufford, and J. I. Rabens, April, 
426 

— experiences with gastroscope over period of six years (ab), 
John T, Howard, March, 298 

— orientation of gastroscope by roentgenograms (ab), A. Ray 
Hufford and G. G. Stonehousc, Jan., 94 
foreign bodies 

— case of trichobezoar (ab), Gosta GrAberger, April, 428 
— gastric schwannoma: report of large intragastric lesion 
simulating a bezoar (ab), Julio Sanguily and Francisco 
Leon Blanco, Jan., 93 
hernia 

— hiatus hernia of stomach as source of gastro-intestinal bleed- 
ing, Ernest A. Mendelsohn, May, 502 
— short esophagus (thoracic stomach) and its association with 
peptic ulceration and cancer (ab), D. W. Smithers, May, 
536 

inflammation 
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